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HISTAMINE GASTRIC ANALYSIS AS A SCREENING METHOD 
IN GASTRIC CANCER DETECTION®’ 


By C. Wirts, M.D. 


ASSOCIATE PROFESSOR OF 


MEDICINE 


WITH THE TECHNICAL ASSISTANCE OF 
Joan Groves, B.S. 


AND 
Luz CALDERON, TECHNICIAN 


(From the Division of Gastroenterology, Department of Medicine, Jefferson Medical College 
and Hospital, Philadelphia, Pennsylvania ) 


DuRING the past two years we have 
carried out histamine gastric analysis 


in a group of patients as a screening 
method preliminary to other studies for 


gastric cancer detection. The effective- 
ness of cancer detection clinics in im- 
proving the early recognition and treat- 
ment of carcinoma of the breast and 
uterine cervix is now well established. 
However, serious obstacles have been 
encountered when a similar approach 
has been made to the problem of gastric 
cancer. The need for efforts in this 
direction are obvious when we recall 
that gastric malignancy occurs more 
fre quently than any other form of can- 
cer and is followed by one of the high- 
est mortality rates. The incidence of 5- 
year survival in the routine hospital pa- 
tient with gastric cancer throughout 
the country is stated to be less than 5%, 
although it is well recognized that this 


survival rate can be greatly improved 
if the patient is brought to treatment 
sufficiently early. 

In 1947, State and his colleagues!” 
at the University of Minnesota carried 
out histamine gastric analysis as a 
screening method preliminary to per- 
forming Roentgen and _gastroscopic 
study for gastric cancer. Of 1,070 pa- 
tients studied including 79 patients 
with known pernicious anemia, there 
were 464 found to be achlorhydric. In 
this group there were found 15 patients 
with polyps and 3 with undetected car- 
cinoma. Later, when a larger series of 
patients was studied, the number of 
silent gastric cancers found was in- 
creased to 14’. This approach to the 
gastric cancer detection problem is 
based upon the long-recognized high 
incidence of achlorhydria and hypo- 
chlorhydria in cancer and polyp and 


Chis study was aided in part by a grant from The Damon Runyon Memorial Fund for 


Cancer Research, Inc. Project QU-174. 


(1) 


2 WIRTS, GROVES, CALDERON: 


the lowered or absent gastric acidity 
often found in association with chronic 
gastritis particularly of the atrophic 
variety. 


Method. The plan of the present -study 
was to repeat and extend the type of investi- 
gation carried out by State and his colleagues 
with the addition of certain diagnostic pro- 
cedures. Our purpose was twofold: first, to 
determine the practicality of this method in 
our own clinic and second to determine by 
prolonged follow-up the course of atrophic 
gastritis in the achlorhydric subject. Origin- 
ally we had hoped to study only asympto- 
matic subjects but found that this was im- 
practical due to the small number requesting 
examination. To overcome this initial inertia 
we included symptomatic patients from our 
clinic (Table 1). Actually the data gained 
from these patients has proven valuable for 
comparison with that obtained from the 
asymptomatic patients. 


TABLE 1.—DISTRIBUTION OF 1258 SUB- 
JECTS HAVING GASTRIC ANALYSIS IN 
SEARCH FOR GASTRIC CANCER 


Total number of subjects 1,258 
Males 487 
Females 771 
Asymptomatic 505 
Symptomatic 753 
Ward and Clinic 775 
American Cancer Society 483 


The gastric analysis was performed by giv- 
ing the patient 0.55 mg. histamine hydro- 
chloride intramuscularly every 20 minutes for 
three doses or until the free acid level rose to 
30 clinical units or more. Free acid was de- 
termined by titrating with Tépfer’s reagent; 
if it was absent, the pH was determined on 
u Beckman pH meter using a glass electrode. 
When free acid was absent after three in- 
jections of histamine the pH was always be- 
tween 6.5 and 8.3. Patients in whom there 
was an absence of free hydrochloric acid or 
a level below 30 clinical units were asked 
to have upper gastrointestinal Roentgen-ray 
and gastroscopy (Table 2). ‘ 

If a gastric lesion was demonstrated, gas- 
troscopic biopsy and cytologic study by the 
Papanicolaou technique using the Ayer brush 
was recommended. Recently we have em- 
ployed the so-called tubeless gastric analysis, 
using the quininium resin recommended by 
Segal et al.1°, Histamine and caffeine have 
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been used as the stimulant, but subjects in 
whom this test fails to show free acid are 
confirmed by the tube method. Specimens of 
gastric juice failing to show free acid by titra- 
tion with Tépfer’s solution have been checked 
on the Beckman pH meter. 


Results. Up to the present we have 
performed gastric analysis in 1,258 sub- 
jects and have shown that the inci- 
dence of achlorhydria is not as great 
as has been suggested by some investi- 
gators in the past, being less than 15% 
up to the seventh decade and approxi- 
mately 20% in the seventh and eighth 
decades (Table 3). If repeated hista- 
mine stimulation had not been used, the 
incidence of achlorhydria would have 
been considered erroneously to be 
much higher as shown in Table 4. 

In the entire group, one silent gastric 
cancer was discovered. The patient in 
whom this was found was a white male 
50 years of age, who had been under 
the care of a psychiatrist for 2 years for 
complaints of depression, anorexia and 
weakness. Gastric analysis revealed 
achlorhydria and an ulcerating cancer 
of the mid-lesser curvature of the stom- 
ach was found by Roentgen-ray and 
gastroscopy. At operation a_ partial 
gastric resection of the stomach was 
performed. A single small nodule was 
seen in the liver but regional lymph 
nodes were negative for secondary in- 
volvement. The patient is living and 
well 4 months postoperatively. 

The other significant findings in this 
study show that the incidence of can- 
cer in the entire group was 1.75%, or 
17.5 per thousand (Table 5). All of 
these patients except the one with the 
silent lesion had symptoms which prob- 
ably would have led to Roentgen-ray 
and other studies of the stomach even 
though gastric analysis had been per- 
formed. However, it is of interest that 
the incidence of gastric cancer in the 
achlorhydric-hypochlorhydric group is 
10% and in those with free acid above 
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30 clinical units only 0.3%. Also, in 
these achlorhydric and hypochlorhy- 
dric groups, 17% had atrophic gastritis 
and 3% had polyp. When evaluated in 
the opposite fashion the incidence of 
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subjects who failed to show the pres- 
ence of gastric acidity after three in- 
jections of histamine. There were 139 
subjects in this group, or 11% of the 
total number of subjects studied. Group 


TABLE 2.—NUMBER AND TYPE OF STUDIES PERFORMED IN 
ADDITION TO GASTRIC ANALYSIS 


Group A 


Gastric Roentgen studies 109 
Gastroscopies 

Gastroscopic biopsies 

Cytology (Ayer Brush) 


TABLE 3. 


—INCIDENCE OF GASTRIC ACIDITY LEVELS BY 


Group Group C Total 

56 72 237 

32 72 193 
7 6 33 
0 1 + 


95 151 467 


DECADES 


IN 1258 SUBJECTS 


No. of 

Patients - 
Decade Examined No. Per cent 
15— 2 
21-¢ .0 
31 
41-5 
51-6 
61 
71 


Achlorhydria 


TABLE 4. 


Below 30 Clinical Above 30 Clinical 
Units Units 


A 


Per cent Per cent 
0 88. 
10. 


6. 


8 

5 
5.3 
5 
4 


ANALYSIS OF NUMBER OF HISTAMINE INJECTIONS REQUIRED TO PRO- 


DUCE FREE ACID ABOVE 30 CLINICAL UNITS OR CONFIRM ACHLORHYDRIA 


(1) F.A. above 30 c.u. without histamine’ 
(2) F.A. above 30 c.u. after histamine 0.55 mg. 
(3) F.A. above 30 c.u. after histamine 0.55 mg. 


(2 doses) 


(4) Patients who received histamine 0.55 mg. 


(3 doses) 


a) No F.A. after histamine 0.55 mg. (3 doses) 


Per cent 


21.4 
42.1 
14.5 


Patients 
270 
530 
183 
275 8 


139 5 
6 


b) F.A. less than 30 c.u. after histamine 94 


0.55 mg. (3 doses) 


c) F.A. more than 30 c.u. after histamine 42 


0.55 mg. (3 doses) 


achlorhydria in those patients with can- 
cer was 80% and in those with gastric 
polyp or atrophic gastritis 90%. 

As shown in Table 5, the total group 
of 1.258 subjects was divided into three 
subgroups. In Group A are listed those 


B represents those individuals with free 
acidity below 30 clinical units. There 
were 94 subjects in this group, or 7.4% 
of the total. Group C lists those sub- 
jects with free acidity above 30 clinical 
units. In this group there were 1,025 
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subjects, o 
studied. 

CANCER. There was only one patient 
in this study in whom the gastric can- 
cer was detected as a result of gastric 
analysis showing achlorhydria in an 
asy mptomatic subject. Of the 18 re- 
maining patients with gastric carcinoma 
all had some symptoms which led to 
gastric study. 

—_— attention should be drawn 
to the fact that 4 (21%) of the cancer 


r 81.6% of the total patients 


TABLE 5.—DIAGNOSES OF GASTRIC 
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ative and diffuse cancer (Borrman’s 
classification) varied between 55 and 
67%. In our experience, by including 
the hypochlorhydrics, 80% of all typ: °s 
of gastric cancer will be associated with 
achlorhydri ia or hypochlorhydria. Al- 
though our 4 cancer patients with free 
acid above 30 clinical units had ulcer- 
ative lesions, it is of interest, as shown 
in Table 6, that 3 of the 4 had resection 
of the stomach and are living, one to 
12 months postoperatively. 


AND DUODENAL LESIONS FOUND IN 


1258 PERSONS SUBJECTED TO GASTRIC ANALYSIS 


(a) Gastric LESIONS 


Group 
(No. F.. a.) 
Number of patients 139 ar 4) ) 94 
Chronic gastritis 32 
Atrophic (24) (8) 
Hypertrophic (1) (1) 
Superficial (7) (4) 
Cancer 
Hiatus hernia 
Polyp 
Gastric ulcer 


Group B ; 
(Below 30°) (Above 30°) Total 


(7.4%) 1025 
13 


Group C 


(81.6%) 1258 (100° 


(4) 
(3) 
(1) 


(b) DvopENAL LEsIONS 


Duodenal ulcer 
Duodenal diverticulum 


patients had free acid above 30 clinical 
units. Some have suggested that such 
a finding invalidates the gastric acidity 
test as a screening ested because 
these patients might fail to have further 
study for definitive diagnosis'*. Clinical 
judgme nt is the only safeguard against 
this error; if the patient has any symp- 
toms whatever, as each of these four 
did, Roentgen-ray and endoscopy must 
be employed regardless of lowered gas- 
tric acidity. 

W angensteen!® states that a review of 
140 patients with gastric cancer showed 
that only those with polypoid cancer 
were uniformly achlorhydric and that 
the incidence of achlorhydria in ulcer- 


5 


1 
6 10 


TABLE 6.—FATE OF 17 PATIENTS 
WITH GASTRIC CANCER 
No. Treatment 
Inoperable 


4 died: 1-6 months 
4 living: 1-12 months 


Non-resectable (2 died: 2-3 months) 


Resected 


1 died: 20 months 
Refused surgery 1 living: 13 months 
1 not followed 


GASTRITIS. 


As_ previously noted by 
others, the largest number of patients 
with atrophic gastritis falls in the achlor- 
hydric group, although there is a signi- 
ficant number who showed the presence 
of free acid. The majority of these pa- 
tients were asymptomatic. Atrophy was 
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demonstrated in all of these 24 patients 
by gastroscopy and in 22 of them by 
gastroscopic biopsy. The gastroscopic 
appearance is characterized by thinning 
and pallor of the mucosa, with a re- 
duction in the size and number of rugal 
folds. A number of small branching 
vessels are present in irregular patches, 
but mostly in the fundus. Small irreg- 
ular areas of recent submucosal hemor- 
thages and older ecchymoses may be 
noted. The changes involve the body of 
the stomach predominantly and rarely 
the antrum. The histologic picture of 
chronic-atrophic gastritis as revealed by 
biopsy includes lymphoid collections in 
the mucosa, irregularity, fibrosis and 
thickening of the muscularis mucosa, 
loss of the characteristic gastric glands 
with their chief and parietal cells, and 
a transformation of the remaining mu- 
cosa into that of the intestinal type. 

POLYP. There were 6 patients with 
benign polyp of the stomach; in 5 there 
was an absence of free acid and in one 
the level of free acid was below 30 clin- 
ical units. In 3 the lesion was silent 
and its recognition by Roentgen study 
and gastroscopy followed the demon- 
stration of achlorhydria, a pH of 6 to 
7, and minimal amounts of pepsin. Two 
of these patients, both females, 72 and 
80 years of age respectively, have been 
operated upon and remained well for 
over 2 years in one case and one and 
one-half years in the other. One pa- 
tient refused operation. 

One female, 57 years of age, who was 
found to have a maximum of 20 clinical 
units of free acid (pH 2.1), showed a 
single polyp on Roentgen study and 
gastroscopy but at operation multiple 
adenomata were found. She has remain- 
ed well for 6 months following partial 
gastric resection. 

Another patient who was sympto- 
matic is of interest because he was sus- 
pected of having a large polyp by 
Roentgen study, but at gastroscopy a 
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foreign body resembling a peach stone 
was seen. Gastric analysis revealed free 
acid above 30 clinical units. Following 
surgical removal, the patient remem- 
bered having swallowed a peach pit 
some 17 years before. The other two 
patients with polyp are-being followed 
without operation because of the small 
size of the lesions. 

OTHER LESIONS OBSERVED. Additional 
lesions noted in this study were hyper- 
trophic and superficial gastritis, hiatus 
hernia, polyp, gastric and duodenal 
ulcer and duodenal diverticulum. There 
was no special trend in the amount of 
free acid in association with hyper- 
trophic or superficial gastritis, or with 
hiatus hernia. However, the majority of 
patients with polyp showed achlorhy- 
dria, and all but one with gastric ulcer 
showed the presence of free acid above 
30 clinical units. All patients with duo- 
denal ulcer showed the presence of 
free acid in the stomach. 

FOLLOW-UP. A restudy 8 to 12 months 
following their initial gastric analysis 
showed that all subjects with atrophy 
in Group A continued to have achlor- 
hydria, except four. In two of these, 
free acid below 30 clinical units and in 
two, free acid above 30 clinical units 
was present. In an attempt to explain 
this change we feel that the emotional 
factor may play a role. Repeat gas- 
troscopy showed the persistence of 
atrophic changes diffusely involving the 
body and fundus, whereas repeat 
Roentgen-ray study again showed no 
abnormalities. Although no tumor for- 
mation developed in these patients, we 
feel that the observation period of 12 
to 18 months is too short and that it 
should be prolonged to at least 5 years. 
Bloomfield and Polland! observed, for 
periods of one to 7 years, 45 patients 
with unexplained anacidity, and in no 
case did cancer of the stomach, hypo- 
chromic anemia or pernicious anemia 
supervene. This result is not too sur- 


6 WIRTS, GROVES, CALDERON: 
prising, inasmuch as no attempt was 
made to select patients with atrophic 
gastritis by gastroscopic study or 
biopsy. Since it is the patient with 
gastritis and achlorhydria in whom 
there is suspected to be a greater po- 
tentiality for the development of gastric 
neoplasm, we feel that a careful follow- 
up of this group of patients by gastric 
secretory and Roentgen-ray study, gas- 
troscopy and biopsy is indicated. 
COMMENT. The number of silent gas- 
tric neoplasms (one carcinoma and 
three benign polyps) recognized as a 
result of testing stomach acidity in 
258 subjects is hardly sufficient to 
iustify great enthusiasm. However the 
results are comparable to the exper- 
ience of others who have attempted 
asymptomatic gastric cancer detection. 
One of the early major studies of gas- 
tric cancer detection was undertaken, 
in 1944, by St. John, Swenson and 
Harvey* who subjected 2,413 patients 
over 50 years of age to a brief fluor- 
oscopic survey of the stomach. In this 
group of patients, two silent gastric 
cancers and one lymphosarcoma were 
found, and incidence of unsuspected 
gastric malignancy of 1.24 per 1,000 
patients. The main drawback to this 


method, if it were to be applied gen- 
crally, is the excessive time and expense 


involved. Therefore, it has been sug- 
gested that some preliminary screening 
method be employed to reduce the 
inordinate load on the roentgenologist 
and, if possible, increase the yield of 
silent lesions found. 

More recently Wigh and Swenson" 
reported on a survey of 5,000 patients 
employing photofluorogr aphic Roent- 
gen-ray study; they found silent gastric 
carcinoma in 1] subjects, and in 3 the 
lesion was proven carcinoma. They 
felt that photofluorography acted as 
a suitable filter, reducing the number of 
necessary standard upper gastro- 
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intestinal Roentgen-ray studies to a 
practical level. 

Although Wangensteen and his col- 
leagues!*, employing the stomach acid- 
ity test as a screening method, uncov- 
ered 3 previously undetected carcin- 
omas, only one was due solely to 
studies pursued as a result of demon- 
strating achlorhydria. These authors 
felt that the most fruitful result of their 
study was the uncovering of 15 benign 
polyps which might represent precan- 
cerous lesions. Actually the evidence 
in support of polyp being precancerous 
is probably no greater than it is for 
atrophic gastritis. That atrophic gas- 
tritis may be a forerunner of gastric 
neoplasm is suggested by its association 
with cancer and by the fact that the 
histologic picture in many instances 
suggests anaplasia. Comfort and _ his 
associates* at the Mayo Clinic have 
shown that achlorhydria or hypochlor- 
hydria occurred in a large series of 
patients 2 years or more prior to the 
development of gastric cancer. The ab- 
sence of low-level of free acid they 
attributed to an associated atrophic 
gastritis. 

Konjetzny* has been the keenest pro- 
ponent of atrophic gastritis as a fre- 
quent .precursor of gastric cancer. 
Schindler® has also favored this view 
and the studies of Madeline Brown’, 
Orator? and others have demonstrated 
the frequent association of atrophic gas- 
tritis and gastric cancer. This possibil- 
ity is also suggested by the frequency 
with which pernicious anemia is 
complicated by gastric cancer. Atro- 
phic gastritis is now recognized as 
a regular accompaniment of pernicious 
anemia, and Magnus and Ungley® 
pointed out that the atrophy is not 
patchy in pernicious anemia, as in most 
idiopathic achlorhydrias, but is diffuse 
and involves all the layers of the g gastric 
wall, particularly the body and fundus. 

Kaplan and Riegler* have stated that 
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the incidence of gastric cancer in pa- 
tients dying of pernicious anemia is 
12.3%, or three times the expected ne- 
cropsy incidence of gastric cancer in 
patients belonging to the same age 
group. 

Since in our study the incidence of 
atrophic gastritis was over 5.times that 
of polyp, we are inclined to consider 
the subjects in this group the most 
deserving of careful follow-up. 

Summary and Conclusions. Hista- 
mine gastric analysis was performed in 
1,258 persons, of whom 505 were asymp- 
tomatic and 753 had symptoms. Achlor- 
hydria was found in less than 15% of 
those aged 60 or less, and 20% of those 
over that age. One asymptomatic pa- 
tient and 18 patients with symptoms 
had cancer. Of those with symptoms, 
4 had free acid above 30 clinical units. 
Other lesions discovered included 


hiatus hernia (21), polyp (6), gastric 
ulcer (10) and duodenal ulcer (14). 

Unfortunately, we cannot say that we 
have found the ideal test for the diag- 


nosis of early asymptomatic gastric 
cancer. However, we do feel that his- 
tamine gastric analysis, performed ac- 
cording to the method described, is 
of value as a screening method prelim- 
inary to upper gastrointestinal Roent- 
gen-ray and other studies for the 
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diagnosis of gastric cancer and should 
be given further trial. The outstanding 
feature which recommends it is the 
simplicity which permits its use in the 
practicing physician’s office, so that 
each physician’s office becomes part of 
a gastric cancer detection program. We 
do not feel that lack of patient accep- 
iability of intubation should be a de- 
terrent to performing gastric analysis 
in the physician’s office; however, a 
survey of a larger number of asymp- 
tomatic patients will probably be pos- 
sible using the quininium resin test. 
The absence of achlorhydria or hypo- 
chlorhydria does not exclude the 
possibility of gastric cancer. Clinical 
suspicion in symptomatic cases must 
always take precedence when deciding 
to examine the patient by Roentgen- 
ray and endoscopy. However, the fre- 
quepcy with which achlorhydria does 
accompany gastric malignancy, atrophic 
gastritis and gastric polyp emphasizes 
the importance of determining gastric 
acidity. Those patients in whom achlor- 
hydria or hypochlorhydria is found 
should have the benefit of careful study 
of the stomach by all methods available. 
If an operable lesion is not found, pro- 
longed follow-up should be recom- 
mended, particularly when atrophic 
gastritis is present. 
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THE EFFECT OF VITAMIN B,, AND FOLIC ACID IN THE 
TREATMENT OF VIRAL HEPATITIS 


By Ropert E. CAMPBELL, M.D.* 


AND 


COLONEL FRANCis W. Pruitt, 


MC** 


(From The Medical Service, U. S. Army Hospital, Kyoto, Japan) 


Kocu-WESER AND Popper’ have 
shown that one of the first signs of 
liver damage in rats given carbon tetra- 
chloride is the disappearance of cyto- 
plasmic nucleic acid compounds from 
the center of the lobules. This can be 
prevented by giving vitamin B,.. Alex- 
ander and co-workers! have shown that 
rats given diets deficient in vitamin By», 
folic acid, and para-aminobenzoic = 
have significantly less nucleic acid i 
their liver cells than rats on the same 
regimen which were given vitamin B,», 
every day. Vilter'® has proposed a series 
of reactions leading to the formation of 
nucleoprotein based on the growth- 
promoting properties of certain bac- 
teria. The first step utilizes sources of 
amino groups and carbon fragments 
and the catalytic influence of the citro- 
vorum factor to produce purines and 
pyrimidines. The citrovorum factor is, 
of course, synthesized by the organism 
from folic acid with the aid of ascorbic 
acid. The second step in Vilter’s scheme 
shows the transmethylation of uracil 
with the catalytic action of vitamin By» 
to form thymine, an essential constitu- 
ent of nucleic acid. 

In a previous report? the authors 
presented data which suggest that the 
use of vitamin By. in the treatment of 
viral hepatitis will shorten the course 
of the disease. Inasmuch as the recov- 
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ery process in hepatitis is largely one 
of regeneration of liver cells, it would 
seem that any factor which stimulates 
this process would shorten the period 
of convalescence. Having established 
that vitamin B,. and folic acid play a 
role in nucleic acid synthesis as well 
as exerting a prote ctive action in liver 
damage, it seemed logical to suppose 
that these substances would be bene- 
ficial once liver damage had occurred. 


Materials and Method. The patients stud- 
n— for this report were part of a group of 

2,541 United Nations military personnel ad- 
to the He patitis Center 
in Japan between July 1, 1950, and July 31, 
1951. All patients were given a diet of 150 
gm. of protein, 350 gm. of carbohydrate and 
100 gm. of fat. In addition, 8 ounces of high 
protein milk formula were given after each 
meal and again at bedtime. The total caloric 
intake was 4,000 calories. The patients’ trays 
were checked after each meal and the caloric 
value of the consumed food estimated. Ten 
per cent glucose in water by vein, or high pro- 
tein milk formula by mouth, was given in lieu 
of the food not eaten. Bed rest was required of 
all patients with an allowance for one bath- 
room privilege daily. In addition to this regi- 
men one group of 44 patients received 30 
micrograms of vitamin Bi» by intramuscular 
injection every other day for the first 10 days 
of hospitalization and 5 mg. of folic acid by 
mouth three times daily for the first 10 days. 

The selection of patients for inclusion as 
controls in this study was made on the basis 
of the maximum total serum bilirubin values 
attained during the clinical course. Unpub- 
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VITAMIN Byg AND FOLIC ACID IN 
lished data reveal that the height of the total 
serum bilirubin is the only factor in our series 
which correlates with length of illness. Con- 
trol patients were selected from a group re- 
ceiving conventional hepatitis treatment. The 
duration of illness of the members of the 
control group was concealed at the time of 
selection for obvious reasons. There were 9 
patients in the experimental group who had 
maximum total serum bilirubin values of 5 
mg. per 100 cc. of serum or less (Table 1). 
\n equal number of patients having maximum 
values in this range was selected from the 
control group. Likewise, there were 14 pa- 
tients in the experimental group whose maxi- 
mum values fell in the range of 5 to 10 mg. 
per 100 cc. of serum and a like number of 
matching controls was selected. The re- 
mainder of controls was selected similarly. 


TABLE 1. 


TREATMENT 


Experimental Group 


OF VIRAL HEPATITIS 
holic beverages. The intake of alcoholic 
beverages was arbitrarily divided into 
mild, moderate, and severe, depending 
on the quantity ingested and the pre- 
scribed limits of each category. Thirty- 
nine per cent of the control group were 
in the “mild” class, 16% in the “moder- 
ate” class and 9% had alcoholic intake 
classified as severe. The remaining 36% 
were nondrinkers. In the experimental 
group 27% were mild drinkers, a like 
number were moderate drinkers, 8% 
were severe, and 38% were teetotalers. 
_ The duration of jaundice prior to ar- 
rival at the Hepatitis Center was vir- 


-COMPOSITION OF EACH GROUP 


Control Group 


Patients 


Maximum 
Total Serum 
Bilirubin 

1.0-5.0 20.5 
5.1-10.0 31.8 
10.1-15.0 38.6 
Over 15.0 9.1 
Total Patients 100.0 
Average 


ANALYSIS OF CHARACTERISTICS OF EACH 
croup. The two groups are identical 
with respect to race with 91% white pa- 
tients, 7% Negroes and 2% Orientals in 
each group. The age distribution is also 
quite similar. The average age of the 
patients receiving vitamin By, and folic 
acid was 22.5 years and that of the con- 
trols 21.8. All of the experimental pa- 
tients contracted their hepatitis in 
Korea, whereas 3 members of the con- 
trol group were in Japan during the in- 
cubation period. Our data reveal no 
difference in the course of the disease 
as far as the source of infection is con- 
rned. 

\t the time of the initial history, each 
putient was questioned about his ex- 
posure to hepatotoxins, including alco- 


Aver. 
Total Serum 
Bilirubin 

(mg.) 


12.0 
19.9 


Aver. 
Total Serum 
Bilirubin 
(mg.) 
20.5 3.0 
31.8 7.5 
38.6 12.0 
9.1 19.6 


100.0 


Patients 


2.9 


9.4 9.4 


tually the same for the two groups: 4.0 
days for the experimental group, and 
4.8 days for the controls. Complaints 
of anorexia, nausea, vomiting, diarrhea, 


and abdominal pain were almost 
equally shared by the two groups. The 
degree of anorexia was estimated from 
0 to 4+ at the time of admission. Sixty- 
nine per cent of all in the experimental 
group had some degree of anorexia 
(Fig. 1) as compared with 57% of the 
control group. An equal number in 
each group had anorexia to a slight de- 
gree (1+). Nine of the experimental ° 
patients had anorexia of 2+ severity 
as compared with 7 in the control 
group. Four members of the vitamin 
Bi2-folic acid-treated group had 3+- an- 
orexia and 3 members of the control 
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group were similarly affected. Two 
members of the experimental group had 
4. anorexia or complete loss of appe- 
tite while none of the controls was so 
affected. 

The over-all comparison of the two 
groups reveals them to have illnesses 
of approximately equal severity with 
the possible exception of a slightly 
greater prevalence of anorexia in the 
control group. 
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of the control group who previously 
had had loss of appetite. 

Recovery from nausea, vomiting, and 
malaise was rather prompt in both 
groups. Bilirubinuria was recorded at 
weekly intervals but does not reflect 
the accompanying bilirubinemia*® 7". Be- 
cause they have limited significance in 
the course of the illness, the data have 
been omitted. Data on the incidence 
and duration of hepatomegaly for the 


F Experimental Group 


E Control Group 


Degree of Anorexia 


Fig. 1—1+ denotes slight anorexia. 2+ and 3+ denote increasing degrees of anorexia while 
4+ denotes the patients who were totally anorectic. 


ANALYSIS OF COURSE OF EACH GROUP. 
At weekly intervals the patients’ symp- 
toms and signs were recorded by the 
ward doctor. Of the 30 patients in the 
experimental group who had anorexia, 
83% had a return of appetite to normal 
in the first week, whereas only 36% of 
the control group regained their ability 
to eat. In the following week the re- 
maining 17% of the experimental group 
who had been suffering from anorexia 
regained their appetites as did the 64% 


two groups reveal no significant dif- 
ference in occurrence or rate of disap- 
pearance. 

Determinations of the total serum 
bilirubin were done as soon as feasible 
after admission and at weekly intervals 
thereafter. The week of illness during 
which the total serum bilirubin became 
normal (1.0 mg. per 100 cc.) is shown 
in Figure 2. Six weeks after the onset of 
illness, 60% of the experimental group 
had normal total serum bilirubin values, 


tie 
al 
Ei 
al 
sti 
re 
th 
20 
18 
14 
10 
8 
é = = 
4 = 
4 
1+ 3+ 4+ 
cor 
tio 
tio 
the 
ho: 
kil 
int 
mi 
pe 
Vit; 
ma 


VITAMIN By AND FOLIC ACID IN 
whereas only 27% of the control pa- 
tients had normal tests. After 11 weeks 
all of the patients treated with vitamin 
B,2 and folic acid had normal values. 
Eighteen weeks were required before 
all of the control patients reached this 
stage of recovery. 

When the total serum bilirubin 
reached 2.0 mg. per 100 cc. or less, 
the percentage of bromsulfalein reten- 
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ing the fifth week of illness whereas 
only 30% of controls had normal values. 
Eleven weeks were required for all of 
the experimental patients to achieve 
normal tests, but the control group re- 
quired 17 weeks for all members to 
have normal bromsulfalein tests. 

When the total serum _ bilirubin 
reached 1.0 mg. per 100 cc. or less and 
the bromsulfalein retention was 5% or 


WEEK IN WHICH T.S.B. BECAME NORMAL 


Number of Cases 


Fig. 
contrasted with only 27% of the controls. 


4 Experimental Group 


Control Group 


| 
19 


2.—At the sixth week of illness, 60% of the B.: folic acid group had normal serum bilirubin 
At the end of the eleventh week, all of the experi- 


mental group had normal T.S.B. determinations. 


tion was measured and this determina- 
tion repeated at weekly intervals until 
the patient was discharged from the 
hospital. Five milligrams of dye per 
kilogram of body weight were injected 
intravenously and blood was drawn 45 
minutes later®. These data, which ap- 
pear in Figure 3, show that 70% of the 
vitamin By»-folic acid group had _ nor- 
mal bromsulfalein determinations dur- 


less, bed rest was terminated according 
to the criteria outlined by Capps and 
Barker*® as modified by us. Progressive 
ambulation consisted of allowing the 
patients to be up one hour in the morn- 
ing and one hour in the afternoon on 
the first day, increasing the period of 
ambulation by one hour each day, so 
that at the end of a week complete am- 
bulation was reached. Liver function 
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tests were repeated at that time and 
if they were normal the patient was al- 
lowed to go on pass. After one week 
of such normal activity, if the patient's 
tests remained normal, he was discharg- 
ed from the hospital. 

For statistical purposes, the duration 
of illness was calculated from the date 
of onset of the first symptom to the 
date when the patient’s laboratory tests 
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tients. The over-all length of illness of 
the experimental group was 47.5 days 
as compared to 57.2 days for the con- 
trols. 

The total days of hospitalization in 
this study includes time necessary for 
such procedures as dental repair, ad- 
ministrative delay, and the like. Hence, 
the days were not restricted entirely to 
treatment of the acute hepatitis but 


WEEK IN WHICH B.S.P BECAME NORMAL 


O 

2 
E 
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Experimental Group 


Control Group 


Fig. 3.—At the end of the fifth week, 70% of the treated patients had normal bromsulfalein 
determinations contrasted with 30% of the controls. 


became normal and remained so. Com- 
parison of the two groups as to dura- 
tion of illness is shown in Table 2. In 
the very mild cases (total serum bili- 
rubin 5 mg. per 100 cc. or less) the 
duration of illness is virtually the same. 
In the moderately severe and severe 
cases, however, the vitamin B,»-folic 
acid-treated patients recovered 10 to 
17 days sooner than the control pa- 


rathef represent the total over-all hos- 
pitalization. 

Discussion. The data presented in 
the previous sections show that~ the 
patients who had _ hepatitis severe 
enough to produce a total serum biliru- 
bin in excess of 5.0 mg. per 100 cc. re- 
covered from their illness more rap- 
idly when vitamin By. and folic acid 
were.added to their therapeutic regi- 
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men. If the illness were mild and the 
maximum total serum bilirubin did not 
exceed 5 mg. per 100 cc. the recovery 
rate was not affected by the addition 
of supplementary vitamin By». and folic 
acid. 

The increase in the recovery rate of 
the two intermediate groups (total se- 
rum bilirubin values 5.0 to 15.0 mg.) 
is roughly the same when compared to 
the corresponding control groups. The 
difference in recovery rate is more 
marked when total serum bilirubin 
values exceed 15 mg. The number of 
patients in this group, however, is too 
small to warrant any conclusions. 


protein, Stekol showed that when 
homocystine was added rats obtained 
growth for a time, followed by a de- 
cline, and then hemorrhagic kidneys. 
When vitamin B,. and folic acid were 
added, and both were required, hemor- 
thagic kidneys did not develop and 
slow growth was obtained. These sub- 
stances, therefore, can be utilized to 
furnisu methyl groups for the conver- 
sion of homocystine to methionine. 
Muntz!” showed that before choline 
gives up in methyl groups it is first oxi- 
dized to betaine, a reaction which is 
facilitated by choline oxidase. Dinning 
et al*®, observed that the choline oxi- 


TABLE 2.—DURATION OF ILLNESS IN THE TWO GROUPS 


Maximum 
Total Serum 
Bilirubin 
(mg.) 
1.0-5.0 
5.1-10.0 14 
10.1-15.0 17 

Over 15.0 


No. Expil. 
Subjects 
9 


Total Patients 44 


Average Duration 


(days) 


In addition to the participation by 
vitamin By,» and folic acid in nucleic 
acid synthesis there are many reports 
which suggest other metabolic func- 
tions for these two substances. The 
lipotropic effect of vitamin By. was 
demonstrated by Gyorgy’ when it was 
used in the diet of rats given carbon 
tetrachloride. A choline-sparing action 
of vitamin By. in the prevention of 
hemorrhagic kidneys in rats, and the 
growth promotion in chicks which were 
on suboptimal doses of choline and 
methionine, was shown by Schaefer 
et al..*, These authors, as well as 
Stekol'*5 and Welch!’, showed that 
folic acid increases the “labile-methyl” 
sparing effect of vitamin Byp. Using a 
methionine-free diet, employing a mix- 
ture of purified amino acids instead of 


Duration of 
Illness (days) 
41.0 
44.9 14 54.8 
50.2 17 59.5 
60.5 + 


No. Control 
Subjects 
9 


Duration of 
Illness (days) 
40.8 


44 


2 


dase activity of monkey liver is mark- 
edly decreased by injecting aminop- 
terin, a powerful folic acid antagonist. 
It was suggested that aminopterin 
functions by displacing folic acid from 
the choline oxidase molecule. There- 
fore, folic acid was considered to be the 
prosthetic group of choline oxidase. On 
the other hand, it was noted!! that rat 
liver possesses the ability to produce 
the folic acid derivative, the citrovorum 
factor, and that the latter is the active 
form of folic acid in the tissues. Since 
vitamin By. has been implicated in 
methyl group utilization, it is possible 
that it is also related to the choline 
oxidase system. Folic acid, the citro- 
vorum factor, vitamin B;2, and ascorbic 
acid were used singly and in combina- 
tion!® to determine the stimulation of 
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choline oxidase in liver homogenates of 
rats fed aminopterin. The results indi- 
cated that each is important in main- 
taining choline oxidase. 

In further pursuit of the metabolic 
interrelationships of vitamin B12, Yaco- 
witz!® and workers found that the ad- 
ministration of vitamin B,. decreases 
the amount of free pantothenate in the 
liver and suggested that it might be 
an indication that vitamin B,. aids in 
the conversion of pantothenic acid to 
coenzyme A. It has been shown that 
most of the pantothenic acid in the 
tissues is in coenzyme A and only a 
small amount exists in free form. It 
has also been shown that chicks re- 
ceiving graded levels of calcium panto- 
thenate in the absence of dietary vitamin 
Bie increased the amount of calcium 
pantothenate in the liver but de- 
creased the amount of vitamin Bj». Co- 
enzyme A functions in citric acid syn- 
thesis. It performs a unique acetylation 
reaction, activating the methyl group 
of acetic acid, thus enabling the latter 
to combine with oxaloacetic acid. The 
resulting compound is citric acid. 

From this experimental evidence it 
would appear that there are ample 
theoretical reasons why vitamin By,» 
and folic acid should be of benefit in 
hepatic repair. 

Summary. Two groups of 44 patients 
each, who had acute viral hepatitis, 
have been compared with respect to 
clinical course and duration of illness. 
The groups were comparable in race, 
age, duration of illness, and degree of 


icterus. The control group received the 
conventional treatment, consisting of 
high protein, high carbohydrate, mod- 
erate fat diet, and bed rest. The experi- 
mental group received the same treat- 
ment but with the addition of 30 mcg. 
of vitamin B,2 by intramuscular injec- 
tion every other day for the first ten 
days of hospitalization and 5 mg. of 
folic acid by mouth three times a day 
for the first ten days of hospitalization. 
The following results were observed: 

1. The patients receiving vitamin B,» 
and folic acid had a more rapid re- 
turn of normal appetite. 

2. The total serum bilirubin values 
of the entire experimental group were 
normal after the eleventh week, where- 
as 18 weeks were required by the con- 
trol group. 

3. The bromsulfalein values of the 
experimental group all became normal 
by the eleventh week, whereas 17 
weeks were required by the control 
group. 

4. The mean duration of illness of 
the experimental group was 47.5 days 
as compared to 57.2 for the control 
group. The difference was most marked 
when the total serum bilirubin was in 
excess of 15 mg. per 100 cc. of serum 
(17.2 days) but was appreciable (ap- 
proximately 10 days) in those groups 
where the total serum bilirubin was 5 
to 10 mg. 

5. Experimental work links vitamin 
B,2 and folic acid to nucleoprotein syn- 
thesis, choline oxidase, and coenzyme 
A systems. 
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CLINICAL PROBLEMS ASSOCIATED 
WITH ESOPHAGEAL DIVERTICULA 


By Eppy D. PatMer, Lr. Cor., MC 
CHIEF, GASTROENTEROLOGY SERVICE 
WALTER REED ARMY HOSPITAL 


WASHINGTON, 


As with so many pathologic entities, 
the problems pr esented by esophageal 
diverticula in the practical clinical set- 
ting seem different from those which 
are presented in the stark textbook 
descriptions of the lesion. For some 
purposes, of course, it is important to 
approach the subject of esophageal 
diverticula in terms of the isolated 
lesions themselves, but clinical myopia 
results unless there be in addition a 
broader focus on the sick person who, 
among other things, has an esophageal 
diverticulum. One result of the broad- 
er focus is the realization that these le- 
sions may not be quite as important in 


themselves as some monographs seem 


to indicate, and another is that they 
more often interfere with treatment of 
other diseases than one might expect. 

There are recounted here clinical 
experiences in the management of 33 
consecutive personally observed pa- 
tients with esophageal diverticulum. 
Although Zenker’s diverticulum is of 
hypopharyngeal rather than esophageal 
origin, it is included because of its close 
anatomic and physiologic relationships. 


Material. The 33 patients were studied and 
treated for a variety of problems. Most were 
in-patients. There were 24 men, from a 
patient-population which is approximately 
two-thirds male. There were 2 Negroes and 
one Puerto Rican. At the time of diagnosis, 
the number of patients per age-decade from 
the third through the seventh decades was, 
respectively, 2, 5, 9, 6, and 11. 

In 26 patients the diverticulum was mid- 
thoracic, and in 2 of these there were 3 
diverticula in this region. Five patients had 
a Zenker’s (posterior hypopharyngeal ) diverti- 

(16 ) 


D. C. 


culum, and in 2 the lesion was an epiphrenic 
(distal thoracic esophageal) diverticulum. 

SYMPTOMATIC DIVERTICULA. In only 
9 of the 33 patients was the divertic- 
ulum (6 mid-thoracic, 1 Zenker’s, both 
epiphrenic) considered a source of 
symptoms. The presenting complaints 
were most varied, and their duration 
had been from 18 months to 25 years. 
In only one patient, the one with 
Zenker's diverticulum, was the diagno- 
sis suggested by the history. Here the 
patient complained that ‘for 25 years 
vegetable seeds periodically stuck in his 
throat, and he had good evidence that 
some had remained there as long as 4 
months. He had devised a technique 
whereby he could usually free them by 
probing his hypopharynx with a stiff 
wire. 

Weight loss and dysphagia were com- 
plaints only of the two patients with 
epiphrenic diverticulum. Another pa- 
tient, later found to have a large mid- 
thoracic diverticulum, complained of re- 
peated, well-documented attacks of 
pneumonia and bronchitis (Fig. 1). 
The other 6 patients sought help be- 
cause of anterior chest pain, in some 
aching and rather constant, in others 
sharp and paroxysmal. Location of the 
pain varied considerably from patient 
to patient: left breast, subxiphoid, sub- 
gladiolus, right clavicle. Some com- 
plained of regurgitation and_ periodic 
singultus. 

Direct complication of the divertic- 
ulum in these 9 patients was limited 
to chronic pulmonary disease in 2 w ith 
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mid-thoracic diverticulum. Possibly re- 
lated diseases were achalasia in one 
patient with epiphrenic diverticulum, 
esophagitis and stricture in 2 with mid- 
thoracic diverticulum, and esophageal 
ulcer with hyperplastic marginal chang- 
es just proximal to one mid-thoracic 
diverticulum. Unrelated diseases were, 
in one patient apiece, carcinoma of the 
colon, cirrhosis with esophageal varices, 


because diverticula in this location are 
particularly prone to complication. 
ASYMPTOMATIC DIVERTICULA. The 
lesions in 24 instances were discovered 
during study for other illness, and no 
symptoms or spontaneous complications 
could be ascribed to any of them. They 
did, however, interfere with diagnostic 
and therapeutic manipulations in 12 
patients, as well as adding extra inter- 


Fig. 1—Severe chronic pulmonary infection in patient with mid-thoracic diverticulum. It 
was believed that the disease was secondary to repeated small nocturnal aspirations of regurgi- 
tated diverticulum contents. This was considered an urgent indication for diverticulectomy. 


duodenal ulcer, and postgastrectomy 
state. 

In 4 of the 9 patients surgical treat- 
ment was decided upon. Two mid- 
thoracic diverticula were amputated 
because of chronic pulmonary disease. 
Both epiphrenic diverticula were re- 
moved, one by amputation and one by 
partial esophagogastrectomy, because 
it was believed that existing nutritional 
problems could be blamed on them and 


est to differential diagnosis in some 
others. The important diagnoses in the 
group were hiatus hernia (8 patients), 
esophageal varices (7 patients), portal 
cirrhosis (6), congestive heart failure 
(3), esophagitis (3), carcinoma of the 
esophagus (2), and, in one patient 
apiece, hemochromatosis, gastric ulcer, 
duodenal ulcer, asthma, cerebral hem- 
orrhage, carcinoma of stomach, esoph- 
ageal ulcer, diverticulosis coli, post- 
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hepatitis syndrome, and hematemesis of 
undetermined origin. Altogether, 7 pa- 
tients came under medical surveillance 
primarily because of upper gastroin- 
testinal hemorrhage. 

The esophageal diverticula interfered 
with the management of 12 patients in 
these ways: 


precluded transesophagoscopic intubation. It 
was believed that failure to accomplish intu- 
bation compromised her chances of survival. 

CASE 2. Upon being investigated for weight 
loss and recent dysphagia, this 58-year-old 
man was found to have an extensive ragged 
narrowing of the midesophagus, an enlarged 
nodular liver, and a 4 by 6 cm. Zenker’s 
diverticulum. The latter was in line with 
the pharyngeal axis (Fig. 2). Liver biopsy 


Fig. 2.—( Case 2). 


The 


Lateral view of hypopharynx, showing junction with Zenker’s diverticulum. 
diverticulum lies in the axis of the pharynx. The orifice of the esophagus has gradually 


been rotated by the weight of the growing diverticulum so that it now points directly anteriorly. 


Case Reports. case 1. This old lady, who 
previously had been found radiologically to 
have a gastric ulcer and a large silent mid- 
thoracic divertieulum, was hospitalized fol- 
lowing a stroke. She survived only 5 weeks 
and remained comatose during this period. 
The plan was to attempt to maintain nutri- 
tion by gavage, but it was not possible to 
pass a stomach tube beyond the diverticulum, 
in spite of many attempts. Severe kyphosis 


showed metastatic carcinoma compatible with 
esophageal origin. It was decided that ther- 
apy should be directed entirely at mainten- 
ance of nutrition and patient comfort, and 
the pressing problem would be to prevent 
closure of the esophageal lumen, preferably 
by periodic dilatation. At esophagoscopy, the 
diverticulum was emptied easily by aspiration, 
but it was not possible to find the esopha- 
geal orifice. Several days were lost by a 
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fruitless attempt to pass a swallowed thread 
beyond the tumor. At the second ésoph- 
agoscopy, 12 days after admission, the esoph- 
ageal lumen was found by blind probing 
with a specially devised lumen-finder, and it 
was possible to follow with the esophagoscope. 
Dilatation could be carried only to Fr. 18. A 
modified Guisez tube was left in place. The 
patient survived 2 months. He was able to 
take a liquid diet to the time of death, but 
his nutritive state failed rapidly. 


PROBLEMS ASSOCIATED WITH ESOPHAGEAL DIVERTICULA 19 


cAsEs 4 and 5. These were instances of 
bleeding esophageal varices secondary to cir- 
rhosis. In neither had it been possible to pass 
a Sengstaken tube for pneumatic tamponade, 
and emergency therapy was considerably _hin- 
dered thereby. Both survived for the moment, 
and subsequently it was found that one had 
a Zenker’s diverticulum (Fig. 4) and the other 
a mid-thoracic diverticulum. 

cAsEs 6 and 7. These patients were prob- 
lems involving chronic hypochromic anemia, 


Fig. 3.—(Case 3). 


design) wou 


cAsE 3. This patient had radiologic evi- 
dence of carcinoma of the gastric anterior 
wall, plus a rather small mid-thoracic esopha- 
geal diverticulum (Fig. 3). Gastroscopic in- 
formation was considered important for judg- 
ment of resectability, but it was not possible 
to pass the gastroscope beyond the divertic- 
ilum. In the absence of this information, 
laparotomy was done. A nonresectable tumor 
was found. It was the opinion of the surgeon 
rom the appearance of the stomach that 
iccessful gastroscopy might have spared the 
patient an operation. ; 


This rather small mid-thoracic diverticulum proved sufficient to prevent 
passage of the panes Possibly use of the directable-tip instrument (Eder-Chamberlin 


d have permitted safe manipulation around the lesion. ‘ 


occasional hematemesis, and persistent melena. 
Repeated #radidlogic study showed a~ mid- 
thoracic diverticulum and hiatus hernia in 
each but no other potential bleeding site. 
Esophagoscopy was normal in both, except 
for the diverticula, and no blood or bleeding 
was found. Gastroscopy failed, in both be- 
cause of inability to pass the instrument be- 
yond the diverticula. The actiial sources of 
bleeding were never identified with assur- 
ance, 
CASE 8. 
hospitalizations 


This 73-year-old man-has had 8 
because of severe hema- 


pet. 
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temesis. The source has not been identified, 
and the explanation is believed to be in part 
the inability to gastroscope and in part the 
patient’s refusal to permit surgical exploration. 
He has a large Zenker’s diverticulum which, 
although easily negotiated with the esoph- 
agoscope, precludes gastroscopy. In this situ- 
ation it is sometimes possible to insinuate the 
bullet-tip instrument with the help of a 
laryngoscope, but attempts in this patient have 
not been successful. 

cases 9 through 12. These patients, who 
had not previously had any gastrointestinal 
study, were hospitalized because of sudden 


hematemesis. The admission attempt at ice- 
water lavage was foiled by inability to tra- 
verse the esophagus with the Ewald tube. The 
bleeding site could, therefore, be searched 
for in none until the bleeding had stopped. 
All 4 patients survived the initial hemorrhage. 
Subsequent study showed the apparent ex- 
planation for failure of intubation to be Zenk- 
ers diverticulum in one and mid-thoracic 
diverticulum in the others. 


Comment. On occasion an esopha- 
geal diverticulum may be of tremen- 
dous primary clinical significance. It 


Fig. 4—(Case 4). This Zenker’s diverticulum made it impossible to apply emergency pneu- 
matic tamponade for the control of bleeding esophageal varices. Insert shows the lesion in 
anterior-posterior projection. 
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may be responsible for chronic bron- 
chopulmonary disease through periodic 
nocturnal aspiration. Carcinoma: occa- 
sionally develops within a diverticulum, 
and the presence of ectopic gastric mu- 
cosa or pancreatic tissue may lead to 
ulceration and hemorrhage. Divertic- 
ulitis, then stomal closure, abscess for- 
mation and restricted rupture into the 
mediastinum is a rarer course of events. 
Esophago-aortic and esophagotracheal 
fistulas are sometimes of diverticular 
origin. Epiphrenic diverticula appear 
to be most prone to complication, and 
here the fear of discomfort by itself 
may cause the patient to neglect his 
nutrition. But esophageal diverticula 
are common and such complications are 
rare. Diverticula may at times be symp- 
tomatically annoying but they become 
of no great clinical import unless there 
be a complication. The present exper- 
ience was instructive in emphasizing 
how infrequently the indications for 
surgical therapy are encountered. 
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The asymptomatic diverticula, on the 
other hand, proved to play a remark- 
ably important and practical secondary 
clinical role. Their interference with 
diagnostic procedures and therapeutic 
manipulations presented a serious haz- 
ard in several patients. This was es- 
pecially true of those with upper gas- 
trointestinal hemorrhage. 

Summary. Clinical experience with 
33 patients with esophageal and _ hy- 
popharyngeal diverticulosis has been 
reviewed. In only 9 patients was the 
diverticulum found to be a source of 
symptoms, and the indications for sur- 
gical treatment were found in only 4 
(chronic pulmonary infection in 2 in- 
stances of mid-thoracic diverticulum, 
chronic undernutrition in 2 instances of 
epiphrenic diverticulum ). On the other 
hand, the lesions of half of the 24 pa- 
tients with asymptomatic diverticulum 
proved of particular clinical importance 
because they seriously interfered with 
the diagnosis and treatment of other 
disease processes. 
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A NEW METHOD OF SEDATION IN THE TREATMENT OF 
HYPERKINETIC CHILDREN 


By L. C. Burket, M.D. 
ALTOONA, PENNSYLVANIA 


Tue hyperkinetic child, the tense, 
restless child who “cannot sit still,” and 
who bursts into a room like a small, 
destructive whirlwind, is a patient fa- 
miliar to every physician. In addition 
to an almost compulsive overactivity, 
the hyperkinetic child is frequently 
characterized by an inability to con- 
centrate for a reasonable length of time, 
by a tendency toward freque nt out- 
bursts of temper, and by impulsive _ir- 
rational behavior. The hyperkinetic 


syndrome may be psychic in origin (the 
result of emotional stress caused by en- 
vironmental tension), or it may arise 
from brain damage caused by an acci- 
dent (usually occurring at birth) or a 
disease such as epilepsy, 


chorea, or 
rheumatic fever. 

Phenobarbital has often been used 
successfully to provide symptomatic re- 
lief of the hy perkinetic syndrome, but 
it is exceedingly difficult for the hy per- 
kinetic child to adhere to the rigid regi- 
men required by long-term drug ther- 
apy. Inare cent article, Jenkins? point- 
ed out that many patients are unfaith- 
ful to t.i.d. and q.id. regimens but that, 
because of parental supervision, chil- 
dren are probably more faithful than 
most. However, the rebellious temper- 
ament of the hyperkinetic child often 
causes him to resent the stern authority 
which compels his adherence to a 
strict routine, and the emotional storms 
such authority engenders may serve as 
an additional stress factor. Even the 
older child who recognizes the need 
for medication may neglect to take it 
because he is also acutely aware that 


his taking the drug is another outward 
sign of his difference from the group. 
In epilepsy, a disease frequently ac- 
companied by behavior disorders, 
faithfulness to the regimen is of major 
importance. 

As Lennox* points out, “the differ- 
ence of a capsule a day may measure 
the difference between a slavery to 
seizures or a freedom from them.” 
Bridge' also emphasizes the fact that 
“the effects of omitting even two or 
three doses may be serious.” 

Recently a ‘new sustained release 
phenobarbital capsule* became avail- 
able which is designed to provide all- 
day medication with but a single oral 
dose. This capsule contains a great 
many minute phenobarbital pellets, 
some of which release the drug imme- 
diately, the others of which are coated 
in such a way as to release small doses 
of the drug throughout the day. It was 
thought that this preparation could 
have two possible advantages in the 
treatment of the hyperkinetic syn- 
drome: 1) if the capsule is well accep- 
ted by children, it might insure their 
creater faithfulness to the regimen; 2) 
if the capsule succeeds in providing a 
sustained sedative level (in contrast to 
the fluctuating levels achieved by mul- 
tidose medication) it might produce a 
better clinical response. Accordingly, 
the present study was undertaken to 
determine the patient acceptance and 
the therapeutic effectiveness of the sus- 
tained release capsule by comparing it 
to multidose phenobarbit il. 


*Eskabarb Spansule capsules, Smith, Kline & French Laboratories. 
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Method. The study was conducted over a 
19-month period (January, 1953, to July, 
1954) and reports on an extended compari- 
son of multidose and sustained release pheno- 
barbital in the treatment of 38 hyperkinetic 
children selected from private practice. The 
hyperkinetic syndrome in 29 of these chil- 
dren (all of whom were brought for treatment 
because of behavior problems) was primarily 
caused by emotional tension resulting from 
environmental stress. In 7 of these patients, 
however, the syndrome may have had some 
organic cause: 3 of these children showed 
early symptoms of dementia praecox; 2 suf- 
fered from an emotional unrest accompanying 
the onset of puberty. In the remaining 9 pa- 
tients the hyperkinetic syndrome resulting 
from brain damage associated with the fol- 
lowing conditions: chorea (3 patients); epi- 
lepsy (2 patients); birth trauma (1 patient); 
postencephalitic syndrome (2 patients); toxo- 
plasmosis (1 patient). The patients ranged 
in age from 2 to 12 years; 22 were girls, 16 
were boys. All had been under clinical ob- 
servation for at least 3 months before the 
study was started; all had been receiving 
multidose phenobarbital. Originally the pa- 
tients numbered 65, but 5 patients left the 
city before a significant period of observation 
could be carried out; 14 required additional 
medication making it impossible to conduct a 
specific evaluation of the capsule; and the 
parents of 8 patients did not cooperate in 
carrying out the study. 

At the beginning of the study each mother 
was given a card on which she was to make 
a daily record of the child’s responsé to medi- 


cation (that is, whether he had a good, bad, . 


or very bad day) and on which she was to 
explain why she had arrived at her opinion. 
These observations were discussed with the 
mother at 2-week intervals. Whenever pos- 
sible, an attempt was also made to get the 
child’s reaction to the two different forms 
of medication.* 

The children were taken off multidose ther- 
apy and for 2 weeks were given the sustained 
release capsule containing 1% grains of pheno- 
barbital (% grain of which is released imme- 
diately, the rest of which is released gradu- 
ally over the next 8 to 10 hours). They were 
then returned to phenobarbital tablets (% 
grain q.id. or % grain tid.) for 2 weeks, 
after which they were again placed on the 
sustained release capsule for 2 weeks. Thus, 
all the children were observed closely for at 
least 6 weeks. Twenty-three patients were 
subjected to continued clinical observation 
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for periods ranging from 6 to 17 months 
(though no daily records were kept beyond 
the initial 6 weeks) during which time they 
received the sustained release capsule. 


Results. The clinical progress of the 
child and his psychological acceptance 
of the new medication were the two cri- 
teria by which the results were evaluat- 
ed. If the child showed a greater clini- 
cal improvement with the sustained 
release capsule and preferred it to the 
tablets, the result was considered “ex- 
cellent”; if the clinical progress remain- 
ed the same with both medications but 
the child preferred the capsules, the 
result was considered “good”; if the 
clinical progress remained the same but 
the child showed no preference for 
either medication, the result was con- 
sidered “fair”; if the clinical progress 
remained the same but the child pre- 
ferred the tablets, the result was con- 
sidered “poor.” 

Of the 38 patients treated in this 
study 24 had excellent results. In all but 
4 of these patients (2 epileptics and 2 
children with a postencephalitic syn- 
drome ) the hyperkinetic syndrome was 
primarily psychic in origin. Seven pa- 
tients had a good result; 5 had a fair 
result; 2 had a poor result (both re- 
fused to take the sustained release cap- 
sule ). 

The type of improved response ob- 
served in those children who obtained 
an excellent result is illustrated in the 
following case histories: 


Case Reports. case 1. A 10-year-old, very 
intelligent, highly nervous girl had a severe 
chorea 2 years ago. She made a slow re- 
covery and was given multidose phenobarbital 
daily. Last year, following an attack of chick- 
enpox, her chorea recurred. She responded 
to rest and phenobarbital, but continued to 
experience extreme nervousness, tenseness, 
and irritability which seemed to be aggra- 
vated by multidose phenobarbital. She began 
to fail in her school work and became mark- 
edly unsociable. When given the phenobarbi- 


[he author wishes to thank Miss Gloria Fenell for her assistance in assembling these data. 
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tal sustained release capsule her tenseness 
diminished, her school work improved and she 
became much more sociable. 

cAsE 2. An 8-year-old boy was originally 
referred for treatment because he was a “dis- 
ruptive influence” in the classroom. Although 
of above average intelligence, he seemed in- 
capable of keeping his mind on his studies, 
would constantly interrupt the teacher, and 
rarely finished the work assigned to him. He 
had been receiving phenobarbital tablets (% 
gr. q.id.) for 5 months. They succeeded in 
lessening his tension to some extent, but he 
often felt himself becoming “jumpy” just 
before it became time to take the next tablet. 
He was of a rebellious nature and not infre- 
quently “forgot” to take his medicine. The 
sustained release capsule succeeded in keep- 
ing him calm throughout the day. His mother 
reported that he was “a different boy,” much 
calmer and more cooperative. The “differ- 
ence” was also manifested in improved school 
work. 

CASE 3. A 24-year-old girl, when 11 months 
old, developed a severe encephalitis from 
which she convalesced slowly. She exper- 
ienced 4 to 6 convulsive seizures daily which 
were partly controlled by multidose pheno- 
barbital and some limitation of fluids. How- 
ever, she became very drowsy and extremely 
irritable for about a half hour after taking 
a tablet and she still had occasional seizures 
at night. These symptoms disappeared when 
she was given the sustained release capsule 
and recurred when the child was again placed 
on multidose phenobarbital. She has been 
taking the sustained release capsule for 6 
months, and has remained free from seizures 
and the drowsiness and irritability the multi- 
dose phenobarbital produced. : 

cASE 4. A 10-year-old girl of average in- 
telligence was “constantly on the go.” She 
cried easily, was given to temper tantrums, 
was over-talkative and “nervous.” She was 
failing in school, for although she would show 
a great initial enthusiasm for work assigned 
to her she would soon become distracted and 
leave the task unfinished. She improved when 
given phenobarbital tablets but often after 
taking the noonday tablet she became so 
drowsy and listless that her hyperactivity was 
replaced by a stoic passivity that was almost 
equally as troublesome. The sustained release 
capsule produced an emotional stability free 
from excessive drowsiness. 

Case 5. A 9-year-old epileptic girl’s aggres- 
sive antisocial behavior was partly caused by 
her fear of seizures, which occurred consis- 
tently at unpredictable times during the day 
and night; she could not attend school reg- 
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ularly because of the hazard of having an un- 
expected seizure during class. The seizures 
were fairly well controlled with phenobarbi- 
tal tablets, but not well enough controlled to 
prevent their occasional occurrence. The sus- 
tained release capsule, however, sustained a 
sedative level sufficient to prevent the seizures 
completely. As her fear of seizures lessened 
she became less aggressive, more sociable. She 
now attends class regularly. 


Discussion. The results of this study 
indicate that for many patients the sus- 
tained release phenobarbital capsule 
has practical as well as therapeutic ad- 
vantages over multidose phenobarbital. 
The capsule’s convenience and the un- 
ostentatious way it permits medication 
to be taken caused it to be well accept- 
ed by the majority of patients who 
welcomed being freed from the neces- 
sity of following an exacting and often 
embarrassing regimen. Clinically, the 
results were as good as, or better than, 
those achieved wth the same or a great- 
er amount of phenobarbital given in 
tablet form. The apparent ability of 
the new preparation to enhance the ac- 
tion of the drug may be ascribed to 
its providing a constant, prolonged sed- 
ative level. It is also quite possible that 
its greater beneficial action in some of 
these patients may have resulted from 
their being less faithful to the tablet 
regimen than had been supposed. 

Summary and Conclusions. In order 
to compare the efficacy of a phenobar- 
bital sustained release capsule with 
multidose phenobarbital, a study was 
conducted on 38 hyperkinetic children 
(22 girls, 16 boys) ranging in age from 
2 to 12 years. All had been under treat- 
ment with phenobarbital tablets for at 
least 3 months before the study was 
started. 

All patients were treated with the 
sustained release capsule for 2 weeks, 
tablets for 2 weeks, and then again 
treated with the capsule for 2 weeks. 
During this 6-week period, daily, de- 
tailed progress reports were kept. 
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Twenty-three patients were followed 
for from 6 to 17 months, though daily 
records were not kept beyond the initial 
6 weeks. 

Of the 38 patients, the sustained re- 
lease capsules produced an excellent 
result in 24 (a better clinical improve- 
ment and greater patient acceptance 
than that achieved with tablets); a 
good result in 7 (equal clinical im- 
provement, greater patient accep- 


tance ); a fair result in 5 (equal clinical 


A NEW METHOD OF SEDATION 25 


improvement but no greater accep- 
tance); a poor result in 2 (a refusal to 
take the capsules). The most striking 
result was the ability of the capsule 
to provide, in some patients, a greater 
therapeutic benefit with the same or 
with a lesser amount of phenobarbital. 
It was concluded that for many pa- 
tients the sustained release phenobarbi- 
tal capsule has a practical and thera- 
peutic advantage over tablet medica- 
tion. 
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One of the difficulties which plague 
the allergist in his efforts to detect 
causative agents by diagnostic skin test 
methods are the negative skin test reac- 
tions to foods or drugs which neverthe- 
less induce definite and recognizable 
clinical symptoms. One explanation for 
this failure is that the allergy exists in 
relation to such split- products as pro- 
teoses, peptones or amino-acids rather 
than to the whole protein itself. Since 
these split-products do not give specific 
positive skin test reactions even in sus- 
ceptible subjects, diagnosis of this type 
of allergy depends solely upon the clin- 
ical history, which makes it difficult to 
obtain evidence indicating that they 
are causative factors. While some iso- 
lated instances have been reported in 
the literature!:?, even this data has not 
been conclusive. The authors recently 
had the opportunity of studying a pa- 
tient who apparently reacted abnor- 
mally to certain split- -products, as indi- 
cated by the results of our clinical 
investigations and which we now wish 
to report. 

Case Report. The patient was a 27-year- 
old chemist who first was seen by one of 
us (L. E.) in the outpatient department of 
Veterans Administration on July 27, 1950, 
because of difficulty in breathing through the 


*Read before The College of P hysicians of Philade ‘Iphia, N 
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Hospital, Philadelphia, Pennsylvania ) 


nose, an unproductive cough and headaches. 
He stated that since early childhood he had 
attacks of what had been diagnosed repeatedly 
as attacks of “sinusitis,” consisting of frontal 
headaches, nasal blockage, mucoid nasal dis- 
charge and a slight unproductiv e cough. These 
symptoms were perenni: al, were worse in cold 
damp weather and in the early morning hours. 
They also were aggravated by contact with 
tobacco smoke but he noted no apparent 
relation to contact with house dust. He had 
little sneezing with the attacks. 

Past medical history revealed that during 
early childhood he had frequent attacks of 
urticaria. At the age of 8 years, a series of 
sinus treatments were given which tempo- 
rarily relieved his symptoms. At 11 years of 
age, he had developed progressive myopia 
which required stronger lenses annually. Dur- 
ing that period he had headaches almost con- 
tinuously which were attributed to his myopia, 
and for which he was given either aspirin or a 
change in his glasses, or both. He entered 
the Army in 1943, and during his 3-year 
service was given further sinus treatments. 
At that time a diagnosis of chronic hyper- 
trophic rhinitis was made and an allergic 
etiology suspected. In 1945, while stationed 
in the Alps, his headaches and nasal blockage 
disappeared but he continued to have copious 
nasal discharge. After his return to civilian 
life in 1946, he entered college and majored 
in chemistry. During his second year and 
thereafter, he frequently was exposed to many 
chemical ‘odors and vapors and noted that 
those of hydrogen sulfide affected him very 
strongly. Coincident with this he noted in- 
crease in his symptoms and a tendency to 
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poor grades in his work except during the one 
semester when he‘was not exposed to the hy- 
drogen sulfide vapors. After graduation he 
noted that much of his symptomatology had 
lessened. 

he family history was strongly positive for 
allergy. His mother and two brothers have 
allergic rhinitis and asthma and a grand- 
mother is asthmatic. The patient slept on 
kapok pillows and was not exposed to any 
animal pets, nor did he notice a relationship 
of his symptoms to any particular foods. 

Physical examination was negative except 
for a pale edematous nasal mucous membrane 
and moderate myopia. Roentgenograms of the 
paranasal sinuses revealed a soft-tissue mass 
in the base of the right maxillary sinus inter- 
preted as a polyp. Nasal examination by the 
ear, nose and throat consultant, who originally 
referred the patient, showed a pale edematous 
nasal mucous membrane, indicative of allergy 
and warranting allergy study and treatment. 
Nasal smear for eosinphils on one occasion was 
negative. 

Upon the basis of the history and physical 
findings, a tentative diagnosis of allergic rhi- 
nitis was made and an allergy study was be- 
gun. Complete intracutaneous skin tests were 
done and revealed only slightly positive reac- 
tions to house dust, banana, chocolate, green 
pea, rice, cantaloupe, carrot and potato and 
doubtful ones to milk, apple and clam. These 
positives could not be correlated with the his- 
tory and seemed clinically unimportant with 
the possible exception of house dust. Because the 
latter was considered a possible excitant, the 
patient was given a desensitizing course of 
weekly injections of dust extract in increas- 
ing doses beginning September 29, 1950. At 
a later date, tobacco extract and catarrhal 
vaccine were also administered but with no 
apparent benefit. Temporary relief of his 
nasal symptoms was provided by the inges- 
tion of Chlor-Trimeton whenever necessary. 

During this treatment period it was noted 
that the patient had frequent mild outbreaks 
of urticaria. These first were attributed to the 
injections; but since they did not disappear 
even after the injections had been stopped for 
varying periods of time, it was suggested after 
consultation (L. T.) that food allergy might 
be a basis. Since the patient was highly in- 
telligent and extremely cooperative and re- 
liable, we thought that we might determine 
the causative factor by appropriate diet trial. 
The latter was begun in March, 1951, and 
consisted essentially in the elimination of a 
single food for 4-day periods followed on 
the fifth day by ingestion of it in large 


amounts. After 6 weeks of this form of diet 
trial, it was determined that the patient show- 
ed definite clinical evidence of allergy to 
egg despite a negative skin test. Thus the 
ingestion of 4 medium soft-boiled eggs was 
followed within one-half hour by headache, 
nasal discharge and blockage, drowsiness, ver- 
tigo and slight blurring of vision. These im- 
mediate symptoms would gradually abate but 
would recur within 4 to 6 hours in more 
intense form and then persist for 6 hours or 
longer. If only one egg was ingested, the 
symptoms would be milder but the reaction 
still would be both immediate and delayed in 
character. These clinical tests with eggs 
were repeated on 2 subsequent occasions with 
similar results. During the period of egg in- 
gestion, especially in large amounts, the pa- 
tient noticed that his urine seemed to be 
rather strong and contained odors like that 
sometimes observed after the ingestion of 
asparagus. The reason for this was not de- 
termined at that time but it proved significant 
in view of subsequent clinical findings. 

Having shown that egg was an offender, 
the patient was put on an egg-free diet and 
soon noted considerable improvement. Further 
diet trial, however, demonstrated that other 
foods could provoke symptoms. These could 
be classified into three groups: nasal, mani- 
fested either by nasal blockage or postnasal 
discharge; cerebral, including headache and 
feelings of dullness; and skin eruption of 
urticarial character. It was observed that the 
nasal and cerebral symptoms seemed to fol- 
low ingestion of either egg, corn, garlic or 
certain molded cheeses like Limburger, Gouda 
or Camembert, whereas the eating of mem- 
bers of the mustard and cabbage families 
(cabbage, broccoli, kohlrabi and kale) would 
induce hives. 

For a long time, the patient had suspected 
that his nasal and cerebral symptoms might 
be induced by the inhalation of vapors given 
off during the frying of eggs. This was veri- 
fied to some extent in retrospect by his ex- 
perience as a student in the chemistry labora- 
tories where these symptoms could be induced 
by inhalation of hydrogen sulfide gas. To 
determine this more definitely, on August 4, 
1951, the patient performed an experiment 
at home in which he deliberately inhaled at 
close range the vapors of 2 eggs being fried 
in butter. This was followed within a short 
time by a painful headache and drowsiness 
of several hours’ duration. That the H:S in 
the inhaled vapors probably was responsible, 
was substantiated accidentally by the patient 
on November 18, 1951. At that time, the 
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patient, an amateur chef, was cooking a pot 
of tripe according to an old recipe containing 
cow's stomach, butter, onion, garlic, pepper 
and a small amount of white wine. After 
it had cooked for an hour, the patient, while 
stirring the mixture, accidentally inhaled con- 
siderable amounts of the escaping vapors. 
Almost immediately he developed copious mu- 
coid rhinorrhea, an intensification of a mild 
existing headache, a one-degree rise in tem- 
perature and mild rheumatic pains. During 
the process of stirring, the patient noticed 
that the silver spoon which he used for stir- 
ring turned black shortly after being im- 


TABLE 1. 


Foods Eaten 
Corn 
Cheeses 
Molded (Gouda, 
Roquefort or 
Camembert) 
Cream, Cottage 
or American 
Peanut 


Nasal 


+++ 

+++ 
Cough and 
Dyspnea 


Neg. 


+++ 
Cough and 
Dyspnea 
Garlic: raw 
cooked 
raw 
cooked Neg. 
Ale 
Sucrose 
Mustard, Cabbage, 
Kale, Broccoli and 
Brussel Sprouts 
Raspberries 
Orange, Radish 


Neg. 
= 


Onion: 


mersed in the tripe, indicating the presence 
of hydrogen sulfide gas in the mixture, since 
this is a standard test used to detect the 
presence of sulfides in foods. Twenty hours 
later, after the stewed tripe had been allowed 
to stand at room temperature and was so 
relatively odorless that it caused no difficulty 
after inhalation, ingestion of a large amount 
caused very faint nasal discharge but no 
other symptoms. 

Upon the basis of the results of these symp- 
tom-correlation studies and single-food tests, 
the patient then eliminated from his diet the 
following foods which from experience and 
diet trial seemed to be the worst reactors: 
egg and egg-containing foods, onion, corn, 
garlic, moldy cheeses, peanuts and members 


Mild and doubtful reaction 
Mild skin rash 
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of the mustard and cabbage families. So long 
as he adhered to his diet, he remained symp- 
tom-free whereas known deviation (either 
by purposeful or accidental inclusion of for- 
bidden items) resulted in the development of 
allergy symptoms. Repeated diet trial indi- 
cated that ingestion of members of the mus- 
tard and cabbage families provoked an urti- 
carial response, whereas egg or the other 
incriminated food brought about nasal or 
cerebral symptoms. 


Special Studies. Confronted therefore 
with a patient who apparently had 


SUMMARY OF RESULTS OF ALLERGY STUDIES 
Clinical Diet Trial 


Headache or Skin Test 
Depression Hives Reaction 
Neg. 
Neg. 


Neg. 
Neg. 


Neg. 
Neg. 


Neg. 


Neg. 


Neg. 
Neg. 


definite clinical symptoms from certain 
foods, notably egg, but had negative 
skin test reactions, we attempted to ver- 
ify this, if possible, by laboratory or 
experimental means, including at first 
passive transfer. Since the direct skin 
test to egg was negative, the usual pas- 
sive transfer technique involving intra- 
cutaneous injection of egg white into 
the sensitized site would be useless. 
We, therefore, tried to circumvent this 
by using the oral route as follows: 
PASSIVE TRANSFER EXPERIMENT. A re- 
ceptive subject on an egg-free diet was 
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injected with 0.1 cc. of the patient's 
serum after proper preparation and 
sterilization into 4 different sites of 
both arms. Seventy-two hours later, he 
ate 2 eggs at breakfast and 2 at lunch 
and the sites then were watched for 
evidence of reaction, both immediate 
and delayed. This procedure was re- 
peated ‘the following day. At no time 
was a reaction observed in any of the 
sensitized sites. 

LEUKOPENIC INDEX. Even though this 
method has been discarded by most 
allergists as a laboratory means of de- 
termining food allergy because of its 
unreliability, we thought it might be 
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to provoke symptoms. As can be seen 
from Table 2 listing the sulfur content 
of various foods, most of the foods 
known to give definite clinical symp- 
toms (nasal and cerebral ) were notably 
high in sulfur content. This was espe- 
cially true of egg, peanut and molded 
cheeses, all of which had contents over 
(0.2%, which is more than double the 
amount considered average for most 
foods (namely 0.1%). It is noteworthy 
that the molded cheeses which were 
high in sulfur content gave definite 
clinical symptoms in contrast to cottage 
cheese which the patient could eat with 
impunity. We could find no accurate 


TABLE 3.—CHEMICAL FORMULAE 


Methionine: CH;—S—CH.—CH,—CH—COOH 


NH; 


Methyl mercaptan: CH;—S—H 


| 
NH; 
Cystine: HOOC—CH—CH,—S—S—CH,—CH—COOH 
| | 


NH, 


Ethyl mercaptan: CH;—CH,—S—H 


of interest to use it in studying this 
patient since he had a definite clinical 
reaction to egg. Accordingly, leukocyte 
counts were taken before and at half- 
hour intervals after the ingestion of a 
hard-boiled egg. This showed a’ reduc- 
tion of 1000 leukocytes after one-half 
hour followed within one to two hours 
by a rise of 1000 above the original 
count. This result would be considered 
doubtful in the light of previous exper- 
ience with this test since a difference 
of 1000 is considered within the limits 
of technical error. 

During the course of these investiga- 
tions and in attempting to explain the 
clinical reactions of the ingested food 
in the absence of positive skin tests, the 
patient, who was a chemist, suggested 
that there might be a correlation be- 
tween the sulfur content of the clini- 
cally positive foods and their tendency 


figures for the sulfur content of cottage 
cheese but according to our estimates it 
would be much smaller than that for 
the hard cheeses and probably less than 
0.1%. 

In attempting to correlate a possible 
relationship between the symptoms and 
the sulfur content of the incriminated 
foods, attention was directed to their 
amino-acid structure. Clinically, the 
sulfur content of proteins apparently is 
almost wholly determined by the 
amount of methionine and cystine 
which they contain. These substances 
are closely related not only chemically 
(see Table 3) but also physiologically. 
Thus, methionine is considered to be 
an essential amino acid in the human 
diet whereas cystine is considered only 
partially essential since in the presence 
of an abundant methionine intake, cys- 
tine may be eliminated entirely. But 
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in the absence of sufficient methionine, 
cystine becomes an essential compo- 
nent; furthermore, methionine when not 
needed may be converted to cystine 
or be burned up. 

With this knowledge as a theoretical 
background we had the suspicion, gain- 
ed from our clinical and laboratory ex- 
periments, that our patient might react 
to these sulfur-containing amino-acids 
rather than to the whole protein. If so, 
it would account for the clinical reac- 
tions to these test-negative foods. We 


TABLE 2.—SULFUR CONTENT OF CLINI- 
CALLY POSITIVE FOOD REACTORS* 


Sulfur Content 


Food in Y 

Peanut 226 

Cheese (Molded or hard) 218 

(Cottage) 

Eggs (white) 208 
(whole 197 
(yolk) .194 

Corn 151 

Broccoli .145 

Kale 

Onion 068 

Cabbage 067 

Raspberry (whole) .018 

Orange (or juice) .008 

Peach (with syrup) 007 


* Data obtained from “Chemistry of Food and 
Nutrition,” by Henry C. Sherman, 7th ed., New 
York, Macmillan Cc., p. 626. For this we are 
indebted to Miss Marion Jones, Dietitian for 
Regional Office #10, Veterans Administration, 
Philadelphia, Pa. 


decided, therefore, to-test the patient’s 
reactions to pure me thionine and cys- 
tine. Since cystine was not immediately 
available, methionine was tried first. 
The patient was placed on a diet which 
we knew from clinical experience 
would keep him symptom- -free. While 
in this state he was given 2 capsules of 
methionine, each containing 0.5 gm., 
3 times daily after meals for a period of 
a week. During the first 2 days, mild 
symptoms were noted. But on the third 
day the patient noticed the following 
symptoms: mucoid discharge, nasal 
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blockage, headaches, pain in the eyes, 
lethargy and difficulty in focusing ‘the 
eyes. All these symptoms increased in 
severity from day to day as long as the 
methionine was continued. They finally 
got so bad that after developing a 
severe headache and vertigo, he volun- 
tarily discontinued methionine at the 
end of a week. This reaction, aecording 
to the patient, closely resembled that 
which developed after the ingestion of 
four eggs. It also was like the depressive 
feeling and lassitude he noted after 
the inhalation of the sulfur fumes in 
the chemistry laboratory. An interesting 
observation made by the patient during 
this period was that the urine had a 
strong odor similar to that noted after 
ingestion of eggs and also like that 
after eating asparagus. 

After subsidence of these symptoms 
and as a control, the patient was in- 
structed to take 2 empty gelatin cap- 
sules 3 times daily for a week in the 
same manner as the methionine. No 
symptoms developed during this pe- 
riod. 

While the results of these experi- 
ments in this patient definitely sug- 
gested an abnormal reaction or possible 
allergy to methionine, conclusive proof 
was hampered by the fact that the 
patient was an integral part of the ex- 
periment, knew he was taking methio- 
nine and thus perhaps unwittingly could 
read some of his reactions into the ex- 
periment. In an attempt to control this 
facter, we then conducted a_ blind 
study. Our pharmacist was instructed 
to prepare 3 types of capsules, each 
containing different substances but all 
having the same outward appearance 
so that it was not possible to distin- 
guish them by inspection. One capsule 
was to contain 0.5 gm. methionine, an- 
other 0.5 gm. cystine and the third the 
0.5 gm. tale. After ye prepared, the 
life ent types were labelled A, B and 

C by the pharmacist, but it was ar- 
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ranged that only he was to know the 
contents of these labelled capsules. This 
was done by placing a slip upon which 
was written the contents of the differ- 
ent capsules in a sealed enveiope, which 
was not to be opened until after the 
experiments were completed. We then 
proceeded to repeat our experiments 
with these lettered capsules. Because 
the patient was about to leave for 
Germany for some postgraduate study 
in chemistr y, he could not at this time 
take each capsule for a long period. 
We, therefore, had to rely at first upon 
a determination of the effects of the 
ingestion of single capsules. Accord- 
ingly, on separate days and in a symp- 
tom-free period, the patient tested each 
type of capsule. The latter was taken 
4 hours after breakfast. No food was 
eaten for 6 to 8 hours after the inges- 
tion of the capsule and the clinical 
effects were noted. The results of the 
first experiments showed that Capsule 
A produced symptoms similar to that 
after eating an egg, Capsule B pro- 
duced little or ao noticeable effect, 
whereas Capsule C produced a slight 
nasal stuffiness which lasted only a few 
minutes. The patient was quite definite 
in stating that A produced the strong- 
est reaction. 

After the patient was settled in Ger- 
many, he was asked to repeat the ex- 
periments, again using single capsules 
(longer tests were not possible because 
of possible interference with his 
studies), and noting the clinical re- 
sponse. Accordingly in February, 1953, 
these studies were carried out. Clin- 
ically, the results were the same as 
before: Capsule A produced definite 
symptoms, B none at all, and C mild 
ones, 

it seemed apparent from these re- 
sults that Capsule A contained a defi- 

provocative agent and we were 
not surprised to find upon opening the 
sealed letter that Capsule A contained 


methionine, B was talc and C contained 
cystine. Of particular interest, too, was 
the fact that the methionine induced 
clinical symptoms similar to that which 
followed the ingestion of egg. 

Having determined that the symp- 
toms in this patient apparently were 
induced by the ingestion of methionine, 
we wondered whether the symptoms 
were due to the methionine itself or 
perhaps to a breakdown product like 
methyl mercaptan. Since the methio- 
nine is converted into the latter by the 
normal intestinal bacteria, we attempt- 
ed to determine this by suppressing 
the activity of the latter by appropriate 
antibiotics. Accordingly, for a period 
of 20 days, from August 19, to Septem- 
ber 9, 1952, the patient took 250 mg. 
of Aureomycin twice a day and 0.5 gm. 
of Sulfasuxidine 4 times daily. On Aug- 
ust 31, during this period, he again 
tested the ingestion of egg but had 
neither clinical effects nor pulse rate 
increase. However, on September 5, 
still while on the drugs, he again acci- 
dentally inhaled the odor of frying 
eggs with results similar to those he 
always got from such exposure. On 
September 29, 1952, 20 days after stop- 
ping the sulfa-aureomycin drugs, in- 
gestion of eggs again was followed by 
positive reactions, both clinically and 
by the pulse method. While these re- 
sults are extremely suggestive, we were 
unable to obtain verification by repeat- 
ing the study with egg and especially 
with methionine both because of the 
nature of the experiment and the lack 
of sufficient time. 

Comment. The results of these clin- 
ical and experimental investigations 
seem to indicate that in this patient 
with definite clinical allergic reactions 
to certain foods, notably egg, but with 
negative skin test reactions, a similar 
set of allergic symptoms (nasal and 
cerebral) followed the ingestion of a 
sulfur-containing amino-acid, methio- 
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nine, which is present in large amount 
in whole egg protein. Whether this 
also was true of cystine could not be 
determined definitely by our studies, al- 
though the results were suspicious. 
Since methionine is related to and, 

fact, may be converted to cystine, it 
is possible that allergy existed either 
to both or to their end-products. Since 
amino-acids like methionine do not give 


positive skin test reactions even in al-- 


lergic patients, determination of sensi- 
tivity to them by routine skin test 
methods obv iously is not possible and 
can be elicited by clinical methods 
alone. 

Several interesting and _ puzzling 
points were raised during our investi- 
gations which await explanation. One 
concerns the relation between the reac- 
tion which followed the ingestion of 
methionine and that produce od by the 
inhalation of H.S vapors. The latter 
could of course produce symptoms 
in any susceptible patient as the result 
of nonspecific irritation but in our pa- 
tient exposure to chemical fumes other 
than H.S seemed to induce fewer ill- 
cftects. It is possible of course that the 
sulfur-amino acids in the body act by 
first being converted into H.S or into 
methyl mercaptan. This latter possibil- 
ity is suggested by the single experi- 
ment we conducted in which the nor- 
mal intestinal flora were suppressed by 
appropriate antibiotics. Ingestion of egg 
during this period apparently produced 
no symptoms, whereas subsequent in- 
gestion after the antibiotics were dis- 
continued again caused difficulty. These 
results suggest that methionine might 
first be converted into mer captans in the 
intestine; the latter then are absorbed 
into the blood stream where they 
bring about not only the clinical symp- 
toms but also the strong, odorous urine 
noted both after the ingestion of large 
amounts of egg and of methionine. 
Another point which is difficult to 
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answer at present is why, if the allergy 
exists in relation to sulfur-amino-acids, 
does the sensitivity exist only to certain 
of the high sulfur content foods and 
not to others. Is it a matter of the 
methionine content alone or is it a ques- 
tion of whether the methionine in some 
is more easily converted into mercap- 
tans, which in turn bring about subse- 
quent symptoms? These are questions 
which only future investigations can 
answer. 

These considerations raise the ques- 
tion, too, as to whether the abnormal 
symptoms produced in this patient rep- 
resent a true allergic reaction in the 
immunological sense or whether it is 
the result of the biochemical alteration 
of the food either in the intestines or 
in the tissues. The former possibility 
seems to be less likely, since amino 
acids are nonantigenic and the reac- 
tion could not be explained satisfac- 
torily even on a hapten basis. This 
leaves for consideration the possibility 
that the reaction is the result of bio- 
chemical alterations, perhaps in the in- 
testine. If true, this might help to ex- 
plain why some foods seem to be 
allergenic ‘only at certain times or under 
differing circumstances, since the reac- 
tivity of the food may depend upon its 
ability to be digested completely and 
perhaps upon the effect of the intestinal 
bacteria. 

Summary. In a 27-year-old male 
chemist with nasal and cerebral symp- 
toms of allergy, proven by clinical study 
to be due to sensitivity to skin-test- 
negative foods high in sulfur content, 
especially egg, clinical and experimen- 
tal studies showed that identical symp- 
toms could be induced repeatedly by 
the ingestion of methionine, a sulfur- 
containing amino acid which is present 
in large amounts in egg and in the other 
foods. That the reaction might be bio- 
chemical rather than immunological 
was suggested by the elimination of 


the 

dur 
min 
nor 


bas 


we 


ALLERGY TO FOODS CONTAINING SULFUR-AMINO-ACIDS 33 


the clinical reaction to egg ingestion 
during a 20-day period of antibiotic ad- 
ministration given to suppress the 
normal intestinal flora. Regardless of the 
basic cause, the demonstration of an 


abnormal reaction to protein split- 
products (in this case an amino acid) 
might help to explain those instances 
of food allergy with positive clinical 
histories and negative skin reactions. 
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Or the various forms of arterial dis- 
ease, occurs most fre- 
quently. Coronary atherosclerosis alone 
annually produces a death rate nearlv 
as high as all malignant tumors”. Many 
theories as to the pathogenesis of ather- 
osclerosis have been presented from 
time to time, discarded, and revived. 
{n particular, the role of lipid metabo- 
lism in atherogenesis has been stressed, 
and a voluminous literature dealing 
with this phase of the problem 
Abundant evidence has 
been accumulated to support the thesis 
that abnormalities in one or more of 
the circulating blood lipids or lipopro- 
teins may be responsible for athero- 
sclerosis. Prominent among these ab- 
normalities is the cholesterol level and 
the cholesterol-phospholipid ratio*". 
It was pointed out many years ago 
that cholesterol and phospholipids cir- 
culate in the plasma in combination 
with each other!® and with proteins as 
lipoproteins. The latter have been in- 
vestigated in recent years using the 
ullrace ntrifuge®.® or a chemical fraction- 
ation me thod??, Nevertheless, conclu- 
sive evidence is still lacking relating 
the blood lipoproteins to atherogenesis. 


Human atherosclerosis is a disease of 
gradual evolution and probably results 
from repeated intermittent lipid depos- 
its in the arterial walls. This episodic 
character of the disease can be illus- 
trated readily in pathologic human ma- 
terial'?. One effect of this is the poor 
correlation that has been obtained be- 
tween serum lipid levels and the clinical 
evidence of atherosclerotic disease in 
some instances*. If the former are de- 
termined on patients with atheroscler- 
osis, but with no consideration of the 
interval elapsing since an episode of 
myocardial infarction and with no eval- 
uation of the nutritional and metabolic 
status of the patient, inconsistent find- 
ings may be obtained, especially when 
only a single study is performed, since 
the results would depend upon the 
physiological factors predominant at 
the time. 

In order to take into account these 
critical factors, atherosclerotic patients 
were chosen for study as soon after an 
attack of myocardial infarction as pos- 
sible. Repeated blood lipid and lipo- 
protein determinations were then per- 
formed over considerable periods of 
time, and the clinical status of the pa- 


*This work was supported by a grant from the Bridgeport Heart Association. 
( 34 ) 
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tient observed. In this way it was 
hoped that a more positive correlation 
between these blood constituents and 
atherosclerotic disease might be forth- 
coming. In order to attempt a statis- 
tical evaluation of the results obtained, 
the same lipid and lipoprotein deter- 
minations were performed on a series 

of “normal” men and women from 20 

to 55 years of age. 

The clinical diagnosis of atherosclero- 
sis in a given individual is not a simple 
matter, and a selective study to gain 
“normal” or minimal values is always 
open to some question. For a patient 
to be classified as having atheroscler- 
otic heart disease, the following criteria 
were employed: 

1. Only patients under 55 years of 

age were chosen in order to min- 

imize the inclusion of other types 
of arteriosclerosis. 

2. Patients with other disease proc- 
esses, endocrine or metabolic dis- 
turbances, or nutritional complica- 
tions known to accelerate or decel- 
erate atherogenesis were not 
included in this series. 

3. There could be no antecedent his- 


Go 


tory of congenital or acquired - 


heart disease, or hypertensive vas- 
cular disease. 

{. The patient must have had a prov- 
en coronary thrombosis or occlu- 
sion with myocardial infarction or 

_ angina pectoris with electrocardio- 
graphic evidence of myocardial 
ischemia. 

The serum determinations performed 
were the total lipids, total cholesterol, 
and the alpha and beta lipoproteins. 
“Normal” subjects chosen were either 
ambulatory patients or hospitalized or- 
thopedic cases with no clinical evidence 
of cardiovascular, renal, hepatic, or 
metabolic diseases. It is recognized, of 
course, that many of these so-called 
normals are in early phases of athero- 
genesis without clinical evidence there- 


of. In selecting “normals,” a certain 
number were found to have a total 
serum lipid of over 800 mg. per 100 cc. 
which is considered to be the upper 
normal limit*. These cases were placed 
in a _ separate category labeled 
“lipemics.” 


Methods. Total serum lipids were deter- 
mined by extraction with Bloor’s reagent, re- 
extracting the dried residue with petroleum 
ether, and weighing the dried petroleum 
ether extract. Serum cholesterol was deter- 
mined by the method of Kaye!!. Serum lipo- 
proteins were determined quantitatively by 
paper electrophoresis according to a proced- 
ure previously described by the authors’. 
This consisted in streaking strips of Schleicher 
and Schull No. 2043B filter paper with serum 
and separating the components for 24 hours 
in an Ivan Sorval apparatus at 4 mA and 110 
volts using a veronal buffer, pH 8.55 and 
ionic strength 0.125. The lipoproteins were 
visualized by staining with a saturated solu- 
tion of Sudan III, while the proteins were 
visualized by staining with a saturated solu- 
tion of Amido Black B. The curves were ob- 
tained by plotting the density of the spots as 
measured by a densitometer, against the dis- 
tance migrated from the origin. The results 
are expressed as the area under each curve, as 
measured by a planimeter calibrated in square 
inches. 


Results and Discussion. Figures 1 and 
2 are typical protein and lipoprotein 
patterns obtained in a normal case and 
in a case of atherosclerotic disease re- 
spectively. In both cases the peak of the 
alpha lipoprotein fraction lies between 
the alpha-1 globulin and the albumin, 
or drifts off somewhat under the albu- 
min; while the peak of the beta lipo- 
protein lies between the beta and gam- 
ma globulin. Rosenberg et al.'* claim 
that in some of their atherosclerotic pa- 
tients the peak of the beta lipoprotein 
moved between the alpha and beta 
globulins. This was not observed in 
any of the 8 cases studied here. 

In Table 1 are listed values for the 
alpha and beta lipoproteins of normal 
men and women from 20 to 55 years of 
age. The alpha lipoproteins did not ap- 
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1.—Serum protein and lipoprotein fractionation curves in a normal case. A solid line 
denotes the protein curve, a broken line the lipoprotein curve. 
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Fig. 2.—Serum protein and lipoprotein fractionation curves in a case of atherosclerosis. A 
solid line denotes the protein curve, a broken line the lipoprotein curve. 
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pear to vary appreciably with age or 
sex. On the other hand, the beta lipo- 
proteins tended to be higher in men 
in their twenties than in women of the 
same age group. This difference con- 
firms the observation of Barr et al.’. 

In Table 2 are listed the serum cho- 
lesterol, lipid, and lipoprotein levels in 
S cases of atherosclerotic disease (all 
male ). In each case the study was initi- 
ated as soon after an immobilizing in- 
farct as possible, and was continued at 
regular intervals thereafter. The study 
is still in progress and will continue 
for an indefinite period in order to 


TABLE 1. 


Average Alpha 


Age No. of Lipoprotein 
Group Individuals IN?/0.04 ec. Serum 
20-29 7 0.99+0.23 
30-39 5 1.19+0.22 
40-49 4 1.08+0.22 


50-55 6 


.08+0.09 


ALPHA AND BETA LIPOPROTEINS IN NORMAL MALES AND FEMALES 


Mate NorMALS 


An elevation of the beta lipoproteins 
above 2.5 is distinctly abnormal and 
must represent more lipid being car- 
ried by the protein molecule, although 
total serum lipid and_ cholesterol 
are not necessarily elevated. This 
overburdening of the protein transport 
may effect a deposition of lipids in ar- 
teries altered by stress. If this deposi- 
tion occurs for a sufficient length of 
time and in sufficient amounts, coronary 
occlusion and myocardial infarction 
may result. The above processes need 
not be considered as occurring contin- 
uously, but only intermittently. At any 


Average Beta Range of Beta 
Lipoprotein Lipoprotein 
IN?/0.04.ec. Serum IN?/0.04 ec. Serum 
2.12+0.10 1.91—2.36 
1.79+0.16 1.51—2.07 
2.20+0.15 1.91—2.40 
2.00+0.21 1.56—2.33 


1.01+0.20 
1.32+0.09 
1.06+0.06 
1.26+0.23 


30-39 
40-49 


demonstrate possible variations in lipid 
patterns. In Cases 1 through 6 the beta 
lipoproteins were elevated _ initially 
above the range for that age group, 
but tended to decrease as the time from 
the infarct increased. In Case 7, the 
results obtained thus far reveal a nor- 
mal beta lipoprotein pattern. In Case 
8, the beta lipoproteins were normal 
until 26 days after the infarct when an 
elevated value was obtained. 

These results indicate that an ele- 
vated beta lipoprotein may be associ- 
ated with a myocardial infarct and that 
it tends to return to normal with time. 
The causes and effects of this elevation 
are not clear. Nevertheless, certain pos- 
sible explanations may be suggested. 


FEMALE NORMALS 


1.660. 

1.72+0.20 1.46—2.14 

1.93+0.19 1.57—2.15 
1 


1.89=+0.% 


particular period, lipid deposition may 
range from extensive to non-occurring. 

The initial findings in Cases 7 and 8 
suggest either that, in some cases, an 
entirely different mechanism is involved 
or that this overburdening or supersat- 
uration of the protein by lipids and 
subsequent lipid deposition may occur 
when the beta lipoprotein values are 
at “normal” levels. If the latter is true, 
it may be the result of certain, as yet 
undetermined, physical properties of 
the blood which produce supersatura- 
tion at the “normal” level (less than 
2.5) of beta lipoproteins. Horlick®, in 
a recent paper, claims that the serum 
lipoproteins in individuals with coron- 
ary disease are less stable than those 
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TABLE 2.—SERUM 
LIPOPROTEINS 
MYOCARDIAL INFARCT 


324 


23 - 

31 344 

5 52 45 314 
Male rf: 365 

99 370 

129 328 

168 355 


260 
20 283 


6 53 25 236 
Male 34 241 
107 266 


272 


213 


7 55 17 214 
Male 20 214 
26 252 


240 


254 

8 52 12 223 
Male 19 259 

26 262 


GOTTFRIED, ET 


TOTAL CHOLESTEROL, TOTAL 


IN ATHEROSCLEROTICS WHO HAVE 


Days After Total Total 
Most Recent Cholesterol Lipids 
Patient Age Infarct (mg./100 ce.) (mg./100 ee.) 

26 295 790 

28 — 
33 311 695 
l +S 49 297 760 
Male 77 270 803 
105 240 700 
133 256 720 

168 272 713 

305 790 

Ss 278 1040 

Q 49 15 276 1030 
Male 42 246 1047 

70 294 893 

98 238 947 

312 930 

24 296 1040 

3 51 32 305 1110 
Make 39 301 960 

67 311 997 

102 321 1090 

275 520 

13 240 600 

15 230 700 

4 47 18 Q47 638 
Male 30 216 790 

57 325 1040 

85 268 957 

116 264 887 

145 294 977 


980 
860 
1006 
1123 
943 
870 
870 


877 
1000 


LIPIDS, AND 


Alpha 
Lipoprotein 
0.98 
0.82 
0.86 
1.08 
22 
64 
67 


YI 


0.84 
0.82 
0.97 
1.06 
1.16 
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ALPHA AND BETA 
BEEN IMMOBILIZED BY A 


Beta |. 
Lipoprotein 
IN?/0.040ec. Serum 
3.16 
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in a control group. This decreased sta- 
bility may lead to increased lipid dep- 
osition. 

The meaning of the gradual decrease 
in the beta lipoproteins following in- 
farction (Cases 1 to 6) is not clear. 
Profound alterations in total body me- 
tabolism or adrenal function may occur 
during infarction and result in such a 
decrease. It must be remembered that 
these patients have all been immobil- 
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were performed only twice at the most 
on each patient. Of the 8 patients in- 
cluded in the present study, all show 
at least one elevated total serum lipid 
(above 800 mg. per 100 cc.) or a total 
cholesterol (above 300 mg. per 100 cc.), 
or both. In these patients many serial 
determinations were performed. This 
neglect of the time element may ac- 
count for the conflicting reports eman- 
ating from various laboratories as to 


TABLE 3.—SERUM TOTAL CHOLESTEROL, TOTAL LIPIDS, AND ALPHA 
AND BETA LIPOPROTEINS IN LIPEMICS 


MALE 


Total 
Cholesterol 
(mg./100 ec.) 
289 
227 
282 
240 


Total 
Age Patient 
950 
1030 
1187 
918 


20-29 


269 
251 
181 


1040 
827 
1097 


296 
272 
264 
338 
253 


987 
1067 
1167 
1113 


877 


Lipids 
(mg./100 ce.) 


Alpha Beta 
Lipoprotein Lipoprotein 
IN?/0.04ec.Serum IN?/0.04ec.Serum 
2.55 
0.6 .00 
0.7: 
1.2 .53 


.23 
.70 
.02 


3.00 
3.01 
. 24 
.18 
.72 


FEMALE 


229 905 
253 
303 
241 


1265 
1020 
853 


304 1117 


ized and treated with a 1500 calorie, 
moderate fat (at least 80 gm.), low so- 
dium diet during the period of conval- 
escence. The full effect of these factors 
on the beta lipoprotein level is not 
known. 

lable 2 reveals no apparent relation- 
ship between lipids and cholesterol and 
the beta lipoproteins. A previous study® 
revealed that the serum lipids or serum 
cholesterol or both was elevated in only 
60° of the atherosclerotic patients 


studied. However, lipid determinations 


the increase of the serum lipids in 
atherosclerosis. 

As far as the alpha lipoproteins are 
concerned, Table 2 indicates that there 
exists some tendency for them to in- 
crease as the beta lipoproteins decrease. 
However, this tendency is not marked 
or consistent. 

Table 3 lists the results obtained on 
17 “lipemics.” An elevated beta lipo- 
protein was obtained in 5 of 12 males 
and in 2 of 5 females. Only further 
studies and time will give the prognos- 


1.37 
30-39 Q 1.09 2 
3 1.62 2 
1.18 
2 0.96 
3 1.18 
4 1.07 
5 |_| 1.03 
30-39 1 1.55 2.13 
1 1.01 2.54 
40-49 Q 1.18 2.25 
3 1.26 2.27 
50-55 1 P| 0.44 2.62 


tic significance of the combination of 
an elevated serum lipid and serum 
beta lipoprotein in atherosclerosis. 
Whether such a combination, or an 
elevated beta lipoprotein alone, de- 
notes an increased tendency toward 
atherosclerosis, we are not prepared to 
answer at present. Gofman®* believes 
that the concentration of the lipopro- 
teins S; 12-100 can be correlated with 
an atherogenic tendency. If the beta 
lipoproteins, as determined in_ this 
study, are related to Gofman’s lipopro- 
teins, then an increase in the beta lipo- 
proteins may be of prognostic signi- 
ficance. 

Summary. 1. Serum total lipids, total 
cholesterol, alpha and beta lipoprotein 
determinations were performed on 39 
“normal,” 8 atherosclerotic, and 17 
“lipemic” men and women from 20 to 
55 years of age. 

Criteria for listing an individual as 
a normal, lipemic, or atherosclerotic are 
presented. 
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2. The normal subjects showed no 
variation in the alpha lipoproteins with 
age or sex. The beta lipoproteins tended 
to be higher in men in their twenties 
than in women of the same age group. 

3. Studies on the atherosclerotic pa- 
tients were initiated as soon after a 
myocardial infarct as possible, and 
were continued at regular intervals 
thereafter. 

Six of the 8 cases revealed an ele- 
vated beta lipoprotein (as compared 
with normals of the same sex and age 
group ) when the studies were initiated, 
but tended to drop to normal as the 
time from the infarct increased. Pos- 
sible explanations are presented. In the 
other 2 cases, the beta lipoproteins lay 
within normal limits when first deter- 
mined. In one of these, the beta lipo- 
proteins became elevated with the pas- 
sage of time, while the other has 
remained normal. 

4. An elevated beta lipoprotein was 
obtained in 5 of 12 men and in 2 of 5 
women “lipemics.” 
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THE extreme dependence of the brain 
upon its circulation for the substrate 
essential for its metabolic activity is well 
recognized. Under normal conditions 
the brain requires approximately 800 
ce. of blood per minute, an amount 
that is believed to be more than ade- 
quate to fulfill its metabolic needs. With 
an acute reduction of the mean arte- 
rial pressure induced by the intravenous 
administration of hexamethonium chlo- 
ride, it was noted that signs of cerebral 
insufficiency and changes in the elec- 
troencephalogram were not observed 
until the rate of cerebral blood flow 
fell to approximately 475 cc. per min- 
ute’. The mean arterial pressure at 
which these changes occurred varied 
considerably and seemed to be related 
to the cerebral vascular resistance. 

(he practical significance of these 
results may be questioned since the 
agent used to depress the blood pres- 
sure could conceivably block reflex 
compensatory mechanisms that function 
to protect the brain against acute hypo- 


tensive episodes. In a few observations 
on subjects with idiopathic postural hy- 
potension, the findings were essentially 
similar to those noted when the gan- 
glionic blocking agent was used?. Pre- 
liminary studies have disclosed that if 
the mean arterial pressure is maintained 
at moderately reduced levels (MAP, 
50 to 60 mm. of Hg) in normotensive 
subjects, there is no appreciable change 
in cerebral blood flow or metabolism‘. 
Apparently compensatory mechanisms 
operate under these conditions to main- 
tain an adequate cerebral circulation. 

In the present study cerebral hemo- 
dynamics and metabolism were studied 
in patients in shock in order to deter- 
mine the cerebral circulatory adjust- 
ments associated with a prolonged and 
marked reduction of mean arterial 
pressure. 


Method. Scheinberg and Stead’s modifi- 
cation® of the Kety and Schmidt procedure* 
for the determination of cerebral blood flow 
(CBF) was applied in this study. The gas 
mixtures utilized were those described by 


is investigation was supported by a research grant (PHS B-178) from the National 
Institute of Neurological Diseases and Blindness of the National Institutes of Health, Public 
Hew 'th Service, and by a research grant from the United Cerebral Palsy Foundation. 
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Kety*. Blood oxygen was determined by the 
manometric technique of Van Slyke and 
Neill5, Mean arterial blood pressure (MAP) 
was obtained directly from the femoral artery 
by means of a damped aneroid manometer. 
The cerebral oxygen consumption (CMRO.) 
and cerebral vascular resistance (CVR) were 
calculated as follows: CMRO: (cc. 02/100 gm. 


CBF x (A—V)O: 


100 , where 


brain/min. ) = 


(A —V)O 


gen difference 


denotes arteriovenous Oxy- 


. CVR (mm. Hg/cc. blood/100 


_ MAP 
CBF 


gm. brain/min. ) 

The subjects of this study were diagnosed 
as being in a state of ‘ ‘shock.” They all had 
prolonged reduction of blood pressure and 
exhibited the characteristic signs and symp- 
toms. The etiology of their hypotension var- 
ied, and all were receiving the usual sympto- 
matic therapy. Vasopressor drugs, however, 
were not administered during or immediately 
previous to the cerebral hemodynamic studies. 
The subjects were maintained in the horizontal 
position at the time the studies were done. 


Results. The findings on 11 patients 


between 33 and 79 years of age are 
presented in Table 1. In most instances 
the temperature (rectal) was above 
normal at the time the studies were 
done. The mean arterial pressure var- 
ied from 20 to 76 mm. of Hg; the mean 
for all patients was 51 mm. of Hg. The 
mean arterial pressures for subjects 
B. J. and S. F., who were alert and 
oriented, were 20 and 44 mm. of Hg, 
respectively. 

The mean value of 31.5 cc./100 gm. 
of brain/min. is significantly less 
(p<.01) than that obtained for both 
young and elderly normal subjects. 
There is considerable scattering of in- 
dividual results, and values ranging 
from 24.1 to 38.5 cc./100 gm. of brain/ 
min. were obtained. 

There was no apparent correlation 
between the rate of blood flow and the 
state of consciousness; in fact, the slow- 
est flow was observed in subject B. J. 
who was extremely apprehensive. 
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The mean value of 1.6 mm. of Hg/cc. 
blood/100 gm. of brain/min. for the 
cerebral vascular resistance is not par- 
ticularly significant since the age dif- 
ferential was so great, and _ higher 

values might be anticipated for subjects 
with advanced cerebral vascular dis- 
ease. 

The mean value of 1.9 cc./100 gm. of 
brain/min. for cerebral metabolic rate 
is significantly less (p<.01) than is ob- 
tained in normal young and elderly 
subjects. In certain of the cases the 
underlying condition may have con- 
tributed to the reduction of the cere- 
bral metabolic rate. There was consid- 
erable variation between the individ- 
ual results, and values ranging from 0.5 
to 3.6 cc./100 gm. of brain/min. were 
noted. The highest value was observed 
for subject B. J. to whom we previously 
referred. 

The rather low arterial oxygen con- 
tent present in a number of cases may 
well have influenced the rate of cere- 
bral blood flow. The ability of cerebral 
cells to extract rather large amounts : 
oxygen from the circulating blood i 
indicated by the low venous oxygen 
content obtained for several patients; 
in one subject R.S., the cerebral venous 
oxygen content was 2.99 volumes %. The 
cerebral arteriovenous oxygen differ- 
ences varied considerably above and 
below the normal values for young and 
elderly subjects. It may be significant 
that the highest values were noted in 
the more responsive subjects. 

Discussion. The interpretation of the 
results is difficult in view of the lack 
of control values and because of the 
varied clinical state of the subjects at 
the time the observations were made. 
Nevertheless, certain deductions in re- 
gard to cerebral circulation and metab- 
olism of subjects in shock can be at- 
tempted from the results obtained. 

It is apparent that the rate of cere- 
bral blood flow is not necessarily com- 
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pletely dependent upon the mean 
arterial pressure, and that other factors, 
metabolic or reflex, may become impor- 
tant in the face of marked reductions 
of pressure. It is not an uncommon 
clinical experience to encounter pa- 
tients who are completely rational even 
though the blood pressure is not 
measurable. In all subjects, however, 
the rate of cerebral blood flow was sig- 
nificantly reduced as a result of the 
chronic hy potension. The mean value 
of 31.5 cc./100 gm. of brain/min., noted 
in the present series, approximates the 
value at which signs of cerebral insuffi- 
ciency were noted when the arterial 
pressure was acutely reduced in nor- 
mal subjects*. In the acute studies, it 
was noted that cerebral insufficiency 
developed at higher pressure levels in 
those subjects with an initially high and 
fixed cerebral vascular resistance. This 


factor may also be important in sub- 
jects with chronic hypotension and per- 
haps explains the wide variations in ar- 
terial pressure noted during the shock 


state. As the mean arterial pressure 
was progressively reduced in the acute 
studies, there was a widening of the 
cerebral arteriovenous oxygen differ- 
ence and no significant change in the 
cerebral metabolic rate even when the 
rate of cerebral blood flow reached 
critical levels. Apparently in the face 
of a reduced delivery of oxygen, the 
cerebral cells may compensate to a 
considerable extent by extracting larg- 
er amounts of oxygen and thus main- 
tain a normal cerebral metabolic rate. 
The marked degree of compensation 
that can be achieved by this mechan- 
ism is illustrated in patient B. J. who, 
despite a mean arterial pressure of 20 
mm. of Hg and a rate of cerebral blood 
flow of only 24.1 cc./100 gm. of brain/ 
min., was able to maintain a normal 
cerebral metabolic rate by almost doub- 
ling the oxygen e xtraction. The present 
results suggest that during prolonged 
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hypotension this mechanism may break 
down since in many instances ‘despit 
a markedly reduced rate of flow the 
cerebral arteriovenous oxygen differ- 
ence was, if anything, reduced below 
normal values even though a greater 
extraction of oxygen was “theoretically 
possible. 

Unfortunately in studies such as 
these, it is not possible to know the 
state of the cerebral circulation and 
metabolism prior to the time the obser- 
vations were made. It is plausible that 
for certain periods the rate of cerebral 
blood flow may have been reduced be- 
low the critical value at which adequate 
amounts of oxygen could be extracted 
by the cerebral cells. In view of the 
tremendous sensitivity of cerebral cells 
to hypoxia, this ne ed only represent a 
matter of minutes. With a subsequent 
restoration of cerebral flow, the cerebral 
cells because of “irreversible damage” 
are no longer able to utilize oxygen 
even though it may be available in 
more than adequate concentrations. 

It is also possible that the diminished 
cerebral arteriovenous oxygen differ- 
ence may be due to a primary reduc- 
tion of the cerebral metabolic rate. Dur- 
ing chronic hypotension, substances may 
be elaborated which are capable of in- 
hibiting oxidative processes at the cel- 
lular level and thus reduce the cerebral 
metabolic rate. If this is so, it would 
serve as a protective mechanism against 
reduced oxygen delivery. 

The failure to maintain an adequate 
cerebral circulation during the shock 
state may interfere with the function: il 
activity of the central vasomotor regu- 
latory centers and thereby eliminate 
those compensatory reflex mechanisms 
which serve to shunt blood from less 
vital areas to the brain when its homeo- 
stasis is jeopardized. These results sug- 
gest that alterations in cerebral hemo- 
dyn: amics may play an important role 
in the prognosis of shock. 
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Summary. Preliminary observations 
of the cerebral hemodynamics and me- 
tabolism of subjects in shock disclose 
a reduction in the rate of cerebral blood 
flow. The cerebral metabolic rate var- 
ied from normal to markedly reduced 
values. The cerebral arteriovenous oxy- 
gen differences also showed consider- 
able variation. In some cases the ex- 
traction of oxygen was greatly in- 
creased above normal, and in others 
it was reduced. 
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These results suggest that during 
shock compensatory mechanisms may 
maintain the cerebral metabolism des- 
pite a reduction of arterial pressure 
and cerebral blood flow. The decreased 
metabolism and oxygen extraction 


noted in some subjects may result from 
failure of compensatory mechanisms. 
It is possible that these alterations of 
cerebral hemodynamics play an im- 
portant role in the prognosis of shock. 
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Institute, United States Public Health Service, Washington, D. C.) 


administration of nitroglycerin 
in the treatment of angina pectoris has 
long been recognized as the most effec- 
tive measure for the relief of the acute 
attack. Although the drug is also unex- 
celled when employed prophylactically 
prior to contemplated exertion, the rel- 
atively short duration of its action does 
not afford prolonged protection for the 
patient afflicted with this disease. For 
many years, therefore, the search has 
continued for a long acting coronary 
vasodilator drug which by its routine 
daily administration may be capable 
of reducing the frequency and severity 
of anginal attacks. Although numerous 
agents have been characterized by 
their individual sponsors as fulfilling 
this need, few have been able to with- 
stand the test of time and clinical usage. 

Frequently, the clinical value of a 
coronary vasodilator drug has been 
estimated from its pharmacological ac- 
tion in animals or from its performance 
in uncontrolled studies in human dis- 
ease; less often it has been appraised 
from carefully controlled analyses of 
the subjective sensation of pain in pa- 
tients with angina pectoris. Some at- 
tempts to determine the effect of drugs 
on the severity and frequency of an- 

(46 ) 


ginal attacks, occurring spontaneously 
or induced by exercise, have success- 
fully removed or minimized the ele- 
ment of bias; but even the best of 
these methods employing the double 
blind technique with placebo and test 
materials has left much to be de- 
sired. Such procedures would be accep- 
table for assaying the vasodilator po- 
tency of drugs, if pain represented a 
definite entity and reflected a fairly 
constant degree of coronary insuffi- 
ciency in each patient. Obviously, this 
is not the case. Pain is of infinite var- 
iability and to date has not been ac- 
curately quantitated in man either 
subjectively or objectively. Further- 
more, even if such precise measurement 
were possible, pain could not reliably 
reflect the status of the coronary cir- 
culation or the degree of myocardial 
ischemia. In our laboratory, for ex- 
ample, patients who show constant elec- 
trocardiographic alterations with each 
performance of a standard exercise test 
under carefully controlled conditions 
have experienced no distress on some 
occasions and appreciable pain on 
others. Conversely, as Dock’ has point- 
ed out “a minute ischemic area in the 
myocardium may cause as severe dis- 
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comfort as ischemia of a whole ven- 
tricle.” By such methods of evaluation, 
drugs that only elevate the threshold 
for pain might be erroneously labelled 
as coronary vasodilator agents. A more 
accurate index of coronary insufficiency 
than that afforded by the subjective 
sensation of pain alone is, therefore, 
needed if rational therapy by means of 
drugs is to be established in angina 
pectoris. 

With this need in mind, we at- 
tempted to record and compare the 
ability of specific agents to modify the 
electrocardiographic response to stan- 
dard exercise (Master two-step test) 
in carefully selected persons*-**, To 
have validity such investigation must 
include only those patients with cor- 
onary disease who exhibit, on repeated 
testing under identical conditions, a 
relatively constant positive response to 
a given amount of exercise. After care- 
fully screening a large group of patients 
with coronary disease we selected 60 


subjects who appeared to fulfill neces- 
sary criteria. 


Material and Method. Fifty-eight of the 
patients in this series were men between the 
ages of 32 to 77 years. Two were women, 
49 and 52 years of age, respectively. Nine 
of the 60 patients had sustained previous my- 
ocardial infarction, and 32 presented classic 
symptoms of angina pectoris. Arterial hyper- 
tension was present in 22 of the 60 subjects. 
In all patients included in this series, the 
control response to exercise remained con- 
stant when recorded from day to day and, 
in addition, could be favorably modified by 
the sublingual administration of therapeutic 
doses of glyceryl trinitrate (nitroglycerin ) 
just before the test. By establishing this pre- 
requisite, it was felt that a basis for compari- 
son could be obtained between the effect of 
the potent coronary vasodilator glyceryl trini- 
trate and that of other agents with unknown 
or undefined action. Under informal condi- 
tions with reassurance, demonstration, and 
explanation designed to allay the patient's 
anxiety, these tests were carried out under 
identical environmental conditions at the same 
time each day and by the same observers. 
Each drug was tested 3 to 6 times in every 


patient. The following drugs (see Table 1) 
were studied: glyceryl trinitrate, papaverine 
hydrochloride, ethyl alcohol (in the form of 
scotch or rye whiskey), aminophylline, 
Roniacol (beta-pyridyl-carbinol tartrate ), tola- 
zoline (Priscoline) hy@rochloride, tetra- 
ethyl-ammonium chloride, octyl nitrite, visam- 
min (khellin), heparin, bishydroxycoumarin 
(Dicumarol), morphine, dioxyline (Paveril) 
phosphate, triethanolamine (Metamine) trini- 
trate biphosphate, Nitroglyn (glyceryl trini- 
trate in a sustained action tablet) and 
pentaerythritol (Peritrate ) tetranitrate. 


Results. Glyceryl Trinitrate. The 60 
patients in this series were tested re- 
peatedly with glyceryl trinitrate, and, 
on every occasion, a strikingly favorable 
effect on the response to exercise as 
recorded electrocardiographically was 
observed (Fig. 1). A normal exercise 
response was obtained in 45 of the 60 
patients when 1/150 to 1/100 grain 
(0.4 to 0.6 mg.) of glyceryl trinitrate 
was administered sublingually 5 min- 
utes prior to commencement of the test. 
In the remaining 15, although a com- 
pletely negative record was not ob- 
tained after administration of glyceryl 
trinitrate, significant improvement in 
the postexercise electrocardiographic 
patterns was observed in each instance. 

Ethyl Alcohol. Twelve patients were 
given ethyl alcohol in the form of 
scotch or rye whiskey (1 to 2 ounces) 
5 to 20 minutes before exercise. Al- 
though 62 tests were performed with 
this drug, not a single instance was 
noted in which the electrocardiographic 
response was favorably influenced by 
its administration (Fig. 1). In striking 
contrast, it was also found that ethyl 
alcohol prevented or reduced anginal 
pain in all 7 patients in this group in 
whom this symptom was evoked dur- 
ing control tests. 


Papaverine Hydrochloride. Papaver- 
ine was administered in doses of 1 to 2 
grains (0.06 to 0.12 gm.) intravenously 
or 1.5 to 8 grains (0.10 to 0.518 gm.) 
orally to 14 patients in this series. In- 
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travenous administration 5 minutes be- 
fore exercise was found effective in 7 
out of 10 patients as shown by com- 
pletely normal responses or improved 
electrocardiographic patterns as com- 
pared to controls (Fig. 1). Large oral 
doses of papaverine, 3 to 8 grains 
(0.194 to 0.518 gm.), gave similarly 
favorable results in 7 of 14 patients 
who were tested from 60 to 90 minutes 
after its administration. In contrast, 


usual therapeutic doses of papaverine 
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showed negligible effect on the electro- 
cardiographic response to standard ex- 
ercise. 

Dioxyline (Paveril) Phosphate, the 
synthetic analogue of papaverine, when 
administered in doses similar to those 
employed with the latter did not give 
comparable results. Paveril appeared 
to be a much less potent drug than 
papaverine according to this method 
of testing. Of 16 patients who received 
200 to 500 mg. of Paveril orally, only 
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Fig. 1.—Master test responses (lead CF,) obtained in a patient with angina pectoris with 
and without the administration of drugs. 
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showed an improved response and 


even in these the duration but not the . 


degree of electrocardiographic abnor- 
mality was modified significantly (Figs. 
2 to 4). Similarly only 1 of 7 patients 
showed favorable response to the in- 
travenous administration of 60 to 120 
mg. of this drug. Comparative studies 
revealed Paveril to be superior to 


Metamine but less effective than Nitro- 
glyn or Peritrate (Figs. 2 to 4). 


DORSET: 


Nitroglyn, a tablet containing spe- 
cially coated granules of glyceryl trini- 
trate, was administered in the dosage 
of 1/25 to 4/25 grain (2.4 to 9.6 mg. ) 
to 12 patients from 1 to 6 hours prior 
to the performance of measured exer- 
cise. The dosage of 1/25 grain (2.4 
mg.) was ineffective up to 6 hours after 
its administration in all patients tested. 
Similarly, in 6 of the 12 patients no 
effect was noted with dosage levels 
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Fig. 4.—Master test responses (lead V,) obtained in a patient with angina pectoris with and 
without the administration of drugs. 


Metamine (triethanolamine trinitrate 
biphosphate) was administered in the 
dosage of 2.0 to 6.0 mg. orally to 12 
patients from 1 to 6 hours prior to ex- 
ercise. The drug was found to be rel- 
atively inert. A slight effect on exercise 
response was observed in some cases 
when the test was performed 90 min- 
utes after oral administration of the 
drug. No effect was noted however in 
tests performed from 2 to 6 hours after 
such administration (Figs. 2 to 4). 


time interval (minutes) between medication and beginning of test. 


as high as 4/25 grain (9.6 mg.). In 
the 6 remaining patients slight to mod- 
erate improvement was noted in exer- 
cise response as long as 6 hours after 
the administration of 2/25 to 4/25 
grain (4.8 to 9.6 mg.). In no instance 
did this sustained action preparation 
“ause a normal exercise response to be 
recorded even when massive dosage 
was employed. These findings are in 
distinct contrast with those observed 
with the sublingual preparation of 
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glyceryl trinitrate and with ordinary 
doses of Peritrate respectively (Figs. 
2 to 4). 

Pentaerythritol (Peritrate) Tetrani- 
trate. In a dose of 10 to 20 mg. 


pentaerythritol tetranitrate was found ' 


to exert a marked modifying influence 
on the electrocardiographic response to 
standard exercise in 14 of 20 patients 
tested. In all of the patients showing 


ously or 6 grains (0.4 gm.) orally and 
Roniacol in a dosage of 100 mg. orally 
were both found to have slight or insig- 
nificant effect. Even in massive doses, 
visammin, 200 mg. administered intra- 
muscularly or orally, failed to alter 
favorably the electrocardiographic re- 
sponse in all patients tested. Octyl ni- 
trite by inhalation was at best as effec- 
tive as 1/300 grain (0.2 mg.) of glyceryl 


TABLE 1.—ANALYSIS OF RESULTS OF VARIOUS DRUGS IN 60 PATIENTS 


Drug 
Glyceryl trinitrate 
Ethyl Alcohol 


Papaverine 


Dioxyline (Paveril) 
Aminophylline 


Roniacol (beta-pyridyl- 
carbinol tartrate) 
Visammin (khellin) 
Octyl nitrite 
Tolazoline (Priscoline) 
hydrochloride 
Tetraethylammonium 
chloride 
Heparin 
Bishydroxycoumarin 
(Dicumarol) 
Morphine 
Triethanolamine tri- 


Dosage 
rb0 to grain 
1 to 2 oz. 
1 to 2 grains I.V. 
3 to 8 grains orally 
1.5 grains orally 
200 to 500 mg. orally 
60 to 120 mg. I.V. 
7.5 grains I.V. 
6 grains orally 
100 mg. orally 


200 mg. I.M. or orally 


1 to 4 inhalations 

25 to 50 mg. I.M. or 
orally 

300 to 500 mg. IM. 


50 to 100 mg. I.V. 
200 mg. 


| grain subcutaneously 


2.0 to 6.0 mg. 


No. of 


Tests 


No. of 
Patients 


Good 
Response 
(patients) 

60 
0 


nitrate biphosphate 
(Metamine) 
Nitroglyn (glyceryl 
trinitrate—sustained 
action) 
Pentaerythritol (Peri- 
trate) tetranitrate 


to grain 


10 to 20 mg. 


favorable response, the results were 
comparable to those obtained with 
glyceryl trinitrate, but the duration of 
action was considerably more _pro- 
longed. Thus, with pentaerythritol tet- 
ranitrate, an improved response could 
be elicited as long as 5 hours or more 
alter administration of the drug (Figs. 
2 to 4). 

Other Drugs. Aminophylline in the 
dose of 7% grains (0.5 gm.) intraven- 


trinitrate. Tolazoline hydrochloride in 
25 to 50 mg. doses intramuscularly or 
orally and tetraethylammonium chlo- 
ride in 300 to 500 mg. doses intramus- 
cularly showed either no modifying ef- 
fect or an adverse influence on the 
response to exercise. Heparin in rec- 
ommended doses (50 to 100 mg’ ad- 
ministered intravenously once or twice 
a week) did not exert a significant ef- 
fect on the electrocardiographic re- 
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Is 
268 60 
62 12 
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71 14 7 
36 12 0 
190 16 + 
21 7 1 
28 8 1 
18 6 0 
33 8 0 
0 
92 15 3 
30 6 0 
24 8 0 
21 6 0 
6 0 
210 12 0 
271 12 2 
258 20 14 
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sponse to standard exercise in any of 
the patients tested. Bishydroxycoumarin 
in therapeutic dosage was also without 
demonstrable value. Morphine, like 
ethyl alcohol, prevented the onset. of 
pain but failed to exert a modifying in- 
fluence on the electrocardiographic re- 
sponse to standard exercise. 
Comment. The findings of this in- 
vestigation suggest that only 3 of the 
16 drugs studied are worthy of contin- 
ued clinical use as vasodilators in the 
management of angina pectoris. These 
drugs are glyceryl trinitrate, papaver- 
ine, and pentaerythritol (Peritrate ) tet- 
ranitrate. Glyceryl trinitrate remains 
the drug of choice for treatment of the 
acute attack and for prophylaxis just 
prior to contemplated exertion. For 
many years physicians have hoped that 
glyceryl trinitrate might be used in a 
preparation that would permit slow and 
steady absorption for prolonged action. 
Nitroglyn represents an admirable at- 
tempt to achieve this goal but from 
our experience appears to fall far short 
of the mark. Even in large dosage the 
release of the drug is too slow for 
satisfactory clinical response. We have 
administered as much as 4/25 of a 
grain (9.6 mg.) without observing sig- 
nificant modification of the exercise 
response in some patients who react 
dramatically to 1/150 grain of the or- 
dinary hy podermic preparation subling- 
ually. On the other hand, pentaery thri- 
tol ( Peritrate ) tetranitrate in many pa- 
tients behaves in a manner which 
would be expected of an ideal slow- 
acting preparation of glyceryl trinitrate. 
For prolonged protection, therefore, 
Peritrate appears to excel all other 
drugs tested. It is superior to papaver- 
ine because of the higher proportion of 
persons influenced favorably, the great- 
er duration of action, and the expense 
of the latter in effective dosage. When 
papaverine is prescribed in cases of cor- 
onary disease, it would seem that a 


minimum oral dosage of 3 grains (0.2 


gm.) 3 or 4 times a day is indicated. 
Considerably smaller doses, however, 
are effective parenterally. 

Because of the current interest in 
Metamine, Paveril, Nitroglyn and Per- 
itrate comparative studies were under- 
taken with varying doses of each drug 
to determine the degree and duration 
of action of the respective agents as 
measured by the two-step test. Meta- 
mine and Paveril appeared to be of 
little value. Nitroglyn in doses which 
would seem alarmingly high (up to 
4/25 grain) showed only a slight to 
moderate effect on the exercise response 
during the 6-hour period following its 
administration. Smaller doses, on the 
other hand, were found to be either 
mildly effective or relatively inert. Per- 
itrate alone was capable of preventing 
or markedly improving the abnormal 
exercise response in most of the pa- 
tients studied. Its favorable action 
could be elicited for 5 hours or more 
after its administration (Figs. 2 to 4). 

The failure of ethyl alcohol to influ- 
ence the electrocardiographic response 
to exercise in all patients studied ap- 
pears to indicate that this agent is with- 
out coronary vasodilator action. Alcohol 
has long been known to be a depres- 
sant of the central nervous system cap- 
able of decreasing anxiety and promot- 
ing a sense of well-being. Since the 
adininistration of ethyl alcohol prophy- 
lactically may not only create a false 
sense of physical fitness but remove the 
protection afforded by angina, the 
danger of its employment prior to con- 
templated exertion should be recog- 
nized. Consequently, although it effec- 
tively relieves anginal pain through a 
sedative action, the fact that underly- 
ing myocardial anoxia remains unalter- 
ed by its use must not be overlooked. 
In these respects, morphine was found 
to act similarly. Ethyl alcohol appears 
to have value as a sedative for some 
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OBJECTIVE EVALUATION 
patients with coronary disease and 
seems best taken during the leisurely 
hours at the end of the day. For the 
anginal attack, however, it must be 
considered a poor substitute for gly- 
ceryl trinitrate since like morphine it 
is completely ineffective in preventing 
or correcting coronary insufficiency. 

\s Starr’? has pointed out, general- 
ized vasodilatation cannot be produced 
without a concomitant increase in blood 
volume. Since rapid increments of 
blood volume are not possible, the 
blood needed to fill vessels the diameter 
of which has rapidly increased must be 
withdrawn from other vessels the diam- 
eter of which must diminish corres- 
pondingly. Vasodilatation in some 
vascular areas causes reflex vasocon- 
striction in others so that an exchange 
of blood flow by a borrowing-lending 
process would seem operative. With 
this concept in mind, it is perplexing 
to find that different authors advocate 
the same drug for augmenting cerebral, 
coronary, renal. and peripheral blood 
flow. The fact that ethyl alcohol causes 
dilatation of skin vessels and draws 
blood to the surface of the body would 
seem to suggest that it may fail to aug- 
ment coronary blood flow. This was 
actually substantiated by our studies. 
Similarly, the recognized value of tola- 
zoline hydrochloride as a dilator of pe- 
riphe ral vessels should raise the ques- 
tion of whether or not this drug might 
actually decrease coronary blood flow. 
Several of our observations with this 
drug have at least pointed in that direc- 
tion. 

Heparin and bishydroxycoumarin 
have been considered of value by Gil- 
bert and Nalefski? in the treatment of 
coronary disease, because of an alleged 
action of these drugs in increasing cor- 
onary blood flow. Similarly, Graham 
and associates* have reported marked 
relief of symptoms in patients with 
angina pectoris who had weekly or bi- 
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weekly injections of 50 to 100 mg. of 
heparin. The improvement, however, 
was attributed by these authors to the 
profound effect of heparin on lipopro- 
tein metabolism, rather than to a vaso- 
dilator or antithrombotic action. Our 
studies* with these drugs have shown 
no demonstrable effect on the electro- 
cardiographic response to standard ex- 
ercise; moreover, we have been unable 
to confirm the striking subjective im- 
provement in anginal symptoms report- 
ed by others from the use of heparin. 
Summary and Conclusions. Recogni- 
tion of the value of glyceryl trinitrate 
(nitroglycerin) in the treatment and 
prevention of anginal attacks has con- 
firmed the belief that coronary blood 
flow may be influenced favorably by 
drug therapy and has led to a search 
for vasodilators capable of more pro- 
longed action. In recent years a number 
of allegedly effective agents have been 
enthusiastically introduced, many of 
which have already either fallen into 
disrepute or have lost popularity be- 
cause of the uncertainty arising from 
conflicting claims. Evaluation of vaso- 
dilator drugs in the treatment of cor- 
onary disease continues to present a dif- 
ficult problem because of the lack of 
objective methods of study, the elument 
of subconscious bias on the part ot both 
patient and physician and the unrelia- 
bility of pain as a quantitative measure 
of underlying coronary insufficiency. In 
the present report which has summar- 
ized the results obtained in a continuing 
study during the past 5 years, we have 
attempted to evaluate 16 different 
agents by recording and comparing 
the specific effects of each on the elec- 
trocardiographic response to standard 
exercise in carefully selected cases. 
Analysis of the results has led to 
the following conclusions: 1) Glyceryl 
trinitrate (nitroglycerin ) in therapeutic 
doses exerts a strikingly favorable effect 
on the response to exercise as recorded 
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electrocardiographically. 2) P apaverine 
in the dosage of 1 to 2 grains (0.065 to 
0.12 gm.) intravenously or 3 to 8 grains 
0.194 to 0.518 gm. ) orally is effective in 
some patients in decreasing or abolish- 
ing the abnormal electrocardiographic 
response to standard exercise. Such 
benefit is not, however, observed with 
usual therapeutic doses of the drug. 3) 
Of all the agents tested, pentaerythritol 
(Peritrate) tetranitrate remains the 
most effective drug currently available 
for prolonged prophylactic the rapy in 
angina pectoris. A 10 to 20 mg. dose 
affords protection for 4 to 5 hours, as 
judged from the two-step test in the 
majority of patients studied. 4) The 
results obtained with triethanolamine 
(Metamine) trinitrate biphosphate, 
dioxyline (Paveril ) phosphate and 
Nitroglyn (glyceryl trinitrate in speci- 
yd coated granules ) respectively were 

1 sharp contrast with those observed 
followi ‘ing the administration of . Peri- 
trate. Metamine was found to exert 
little or no significant effect on the 


electrocardiographic response to stan- 
dard exercise. Paveril, in some cases, 
improved the exercise response but its 
action was not sustained and its effect 
was never striking even with massive 
dosage. Thus, Paveril appeared to be a 
much less potent drug than papaverine 


according to this method of testing, 
Nitroglyn, in spite of the logic behind 
its use, gave disappointing results. Dos- 
age as high as 4/25 grain (9.6 mg.) was 
followed by only slight to moderate 
improvement in exercise | in 
about half of the patients tested; 

the remainder no significant effect was 
noted. 5) Aminophylline, Roniacol 
(beta-pyridyl-carbinol tartrate), tola- 
zoline (Priscoline) hydrochloride, tet- 
raethylammonium chloride, octyl ni- 
trite, visammin (khellin), heparin and 
bishydroxycoumarin (Dicumarol) ap- 
peared unimpressive when evaluated 
according to this method. 6) Ethyl al- 
cohol, in 1 to 2 ounce amounts, con- 
sistently fails to influence the electro- 
cardiographic response to exercise, al- 
though it does prevent or reduce the 
severity of anginal pain. Alcohol should, 
therefore, be classified as a rapidly act- 
ing sedative and should no longer be 
prescribed as a coronary vasodilator 
drug. Morphine is identical to alcohol 
in its effect on pain and in its failure 
to modify the exercise response. 7) Of 
the drugs tested, only glyceryl trini- 
trate, papaver ine, and pentaerythritol 
tetranitrate (Peritrate) appear worthy 
of continued clinical use as vasodilators 
in the management of angina pectoris. 
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ATROPHY OF AURICULAR AND NASAL CARTILAGES FOLLOWING 
ADMINISTRATION OF CHORIONIC GONADOTROPHINS IN A CASE 
OF ARTHRITIS MUTILANS WITH THE SICCA SYNDROME 


By Frep B. Rocrers, M.D.* 
INSTRUCTOR IN MEDICINE 


AND 


Joun Lanssury, M.D. 
CLINICAL PROFESSOR OF MEDICINE, CHIEF OF ARTHRITIS CLINIC 


(From the Department of Medicine, Temple University School of Medicine, 
Philadelphia, Pennsylvania ) 


THE following case study is presented 
as the 28th report of arthritis mutilans 
since it was first described, in 1913, by 
Marie and Léri’. Our case is unusual 
because of a coexisting “sicca syn- 
drome” ( Mikulicz-Gougerot-Sjogren 
disease )*** and because of coexisting 
atrophy of the cartilages of the ears, 
nose (and probably the larynx), which 
followed the administration of chorionic 
gonadotrophins. 

Features of arthritis mutilans which 
set it apart from the other arthritides 
may be summarized as follows: Clin- 
ically, the disease occurs preponder- 
antly in women (23 females to 5 males ) 
and usually in the post-menopausal 
decades. There is sporadic, but often 
symmetrical joint involvement. The 
process predominantly affects the intra- 
articular structures and the bone ends. 
The .surrounding integument is rela- 
tively unaffected and remains as a re- 
dundant sheath. Because of this, and 
the remarkable degree of bony absorp- 
tion and shortening which may occur, 
grotesque deformities with hyper- 
mobile, flail joints which permit a cer- 
tain degree of longitudinal motion (tel- 
escoping ), result. This has been pictur- 
ed by various European authors under 
the names of “main en lorgnette”’, 


“doigts en lorgnette”* and even “pied en 
lorgnette”*. Fibrous and bony ankylo- 
sis, flexion deformities and muscle con- 
tractures are relatively minimal or ab- 
sent. 

Far advanced lesions may be present 
in several metacarpo-phalangeal or in- 
terphalangeal joints while adjacent 
joints may be completely unaffected. A 
generalized mild osteoporosis has been 
reported in several cases but is consid- 
ered an incidental finding. Roentgeno- 
grams reveal a characteristic destructive 
process which appears to arise from 
within the joint area and to invade and 
destroy particularly the distal end of 
the proximal bone component of the 
affected joint. The distal portion of the 
affected bone often undergoes concen- 
tric atrophy leading to a tapered or 
spindle-shaped appearance. There is 


little or no proliferative bone reaction. 


Case Report. E.E., a 61-year-old, white, 
widowed female, was admitted to Temple 
University Hospital on June 23, 1954, com- 
plaining of arthritis. Her present illness be- 
gan in August, 1946, with fatigue and pain 
in the left knee and both feet. The articular 
symptoms progressed slowly to involve the 
cervical, thoracic and lumbar spine, the sacro- 
iliac regions and the hands and feet. At 
present the joint pain is moderate, being 
felt only on motion and being controlled by 


*'Trainee, National Institute of Arthritis and Metabolic Diseases. 
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small doses of aspirin. It did not prevent the 
patient from working as a clerk until 1951, 
or from running a boardinghouse up to the 
present time. 

From April till July, 1950, an osteopathic 
physician gave weekly injections of Korotrin 
(Winthrop Stearns Chorionic Gonadotrophin 
derived from human pregnancy urine). Two 
days after the first injection both ears and 
the cartilaginous portion of the nose be- 


ANSBURY: 


During the last year the arthritis has not 
progressed but the patient has observed a 
decrease in lacrimation and salivation and has 
suffered from recurrent smarting and red- 
ness of the eyes. 

Systemic review elicited no other symptoms 
which would suggest organic disease. The 
menses ceased at the age of 52 but hot flashes 
continued for several years. A previous study, 
done elsewhere in 1951, revealed ptosis and 


‘ig. 1A.—Facial profile illustrating cartilage shrinkage involving distal third of nose and unusual 
‘cauliflower ear” distortion of pinna. 
. 1B.—Lateral view of chest showing collapse of upper sternum with accentuated manubrio- 
gladiolar junction and costo-chondral articulations. 
Fig. 1C.—Eyes showing keratoconjunctivitis sicca; disease especially evident in left eye. 


came red and swollen, the fingers swelled and 
the voice deepened. Following each injection 
the arthritic symptoms increased, the patient 
felt generally ill, and in the course of a few 
months lost 30 pounds in weight. At about 
this time the patient suffered a bilateral toxic 
labyrinthitis which resulted in total deafness. 
The auricular and nasal cartilages eventually 
atrophied and the voice remained deep in 
tone. To date, there has been a total weight 
loss of 65 pounds and a loss in stature of 2 
inches. 


hydronephrosis of the right kidney and 2 sep- 
arate left kidneys. Past health has been gen- 
erally good except for uncomplicated scarlet 
fever in childhood and a tonsillectomy and 
appendectomy in early adult life. 
The family history was not remarkable. The 
parents died at ages 64 and 71 respectively of 
“strokes”; a sister and daughter are alive and 
well. The patient was born and has always 
lived in Pennsylvania. Her living habits are 
moderate, her diet adequate. 
PHYSICAL EXAMINATION. The patient 
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ATROPHY OF AURICULAR 
cooperative, cheerful, voluble woman who 
gave the impression of immense vigor despite 
her deafness and her deformities (in marked 
contrast to the ordinary rheumatoid arthritic ). 
She appeared to be about her stated age. The 
voice was unusually low-pitched but not 
The loss of subcutaneous fat was 
obvious although the patient was still well 
nourished. The hair was of normal texture 
and distribution for the patient’s age. The 
skin was normal. Both pinnae were shrunken 
and presented a typical “cauliflower ear” de- 
formity, the distal 1/3 of the nose was like- 
wise shrunken (Fig. 1A). The thoracic spine 
was moderately kyphotic and the lumbar spine 


hoarse. 


AND 
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and fingers showed no loss of motion but 
rather a remarkably increased or flail-like 
mobility (Fig. 3). The muscles of the fore- 
arm were somewhat atrophic but the grips 
were only slightly impaired, The metatarsal 
arches were relaxed with callus formation over 
the 2nd right and 3rd left metatarsal heads. 
The right sternoclavicular joint was dislocated 
anteriorly and the elbows lacked 10° full ex- 
tension, but the remaining joints (shoulders, 
hips, knees and ankles) were entirely normal. 

The examination of the ear, nose and 
throat showed a partial collapse of the ex- 
ternal auditory canals but normal ear drums. 
Audiometry revealed a “dead labyrinth” with 


2.—Hands presenting mutilating deformities described as “mains et doigts en lorgnette.” 


About 1/3 of the normal motion 
was present in the upper cervical spine and 
thoracic spine. There was a remarkable prom- 
inence of the manubrio-gladiolar junction and 
of the costo-chondral junctions (Fig. 1B) 
Examination of the peripheral joints dis- 
closed minimal thickening of the wrists, meta- 
carpo-phalangeal metatarso-phalangeal 
ms. The skin over the wrists and fingers 
loose, giving the “doigt et main en 
gnette” appearance (Fig. 2). The finger 
could painlessly stretched for 
with the distal part of the forearm 
xed. Except for the thumbs and the 
il interphalangeal joint of the left index 
the small joints of the wrists, hands 
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only 5 decibels residual hearing. The cartil- 
aginous nasal septum was largely intact but 
the lateral and alar cartilages of the nose were 
shrunken and distorted. The mouth and 
pharynx were somewhat dry. The salivary 
glands, and larynx (by indirect laryngoscopy ) 
appeared normal. The remaining lower teeth 
were in poor condition. 

Examination of the eyes showed moderate 
conjunctival dryness and injection. This was 
confirmed by Shirmer’s test which gave read- 
ings of 9 and 7 mm., instead of the normal 
15 to 20 mm.; also by the Rose-Bengal test. 
All of these findings indicate a keratoconjunc- 
tivitis sicca (Fig. 1C). 

Pelvic examination showed a slight rectocele 
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and the usual postmenopausal atrophy. There 
was moderate, bilateral, chronic cystic mas- 
titis. 

The rest of the physical examination was 
normal for the patient’s age. Negative findings 
are omitted for brevity’s sake, although the 
complete absence of abnormal neurological 
findings, (except for deafness) may be men- 
tioned since the question of leprosy was 
raised in the differential diagnosis. 

LABORATORY sTupDIES. The following indi- 
vidual observations were abnormal: Cutler 
sedimentation rate 23 mm. per hour, with 
a maximum fall of 6 mm. in one 5-minute 
period; corrected Wintrobe sedimentation rate 
30 mm. per hour; serum albumin 3.6 gm.% 
(normal 4.5 to 5); cephalin flocculation plus 


1.4; fasting blood sugar 94; blood urea nitro- 
gen 12; serum calcium 9.7 to 10.5; serum 
inorganic phosphorus 4.0 mg. per 100 cc; 
serum globulins 2.8 gm. per 100 cc.; blood 
Kolmer complement fixation and Venereal Dis- 
ease Research Laboratories tests, nonreactive: 
antistreptolysin test, titer 100; sternal mar- 
row biopsy and biopsy of nasal septal cartil- 
age (Kinyoun stain); urinary alkaptons; 24- 
hour urinary excretion of 17-ketosteroids 12.3 
mg.; corticoids 0.9 mg.; estrogens less than 13 
mouse units. A Thorn test showed adequate 
adrenal response (fall from 210 to 11 total 
eosinophil count), an intracutaneous tubercu- 
lin test was negative, basal metabolic rate, 
plus 5 (elsewhere ); serum cholesterol 270 mg. 
per 100 cc.; a tubeless gastric analysis (Flood 


Fig. 3.—Lateral view of hands and wrists evidencing preservation of motion and grips despite 
severe arthtitic deformities. 


3 (normal 0); alkaline phosphatase 9.3 Bo- 
dansky units (normal 1.5 to 4.0); Sulkowitch 
test 2 plus for calcium in two preprandial 
urine specimens; Fishberg concentration test, 
maximum 1.007 specific gravity; 125 mouse 
units of gonadotrophins excreted in 24 hours 
(normal 70). 

The following laboratory tests were nega- 
tive or normal: Urinalysis; hemogram (hemo- 
globin 13.8 gm., hematocrit 45%, erythrocytes 
4.78 million per c.mm., reticulocytes 1.7%, 
thrombocytes 4,122,000, leukocytes 7.700, 
neutrophils 80.5%, lymphocytes 11.5%, mono- 
nuclears 3.5%, eosinophils 2.0%, disintegrated 
cells 0.5%. The blood smear showed normal 
red blood cell morphology. No L-E. cells were 
found in 500 leukocytes examined. Serum uric 
acid 3.6 mg. per 100 cc.; thymol turbidity 


technique) indicated the presence of free in- 
tragastric hydrochloric acid. A moderate dia- 
phoresis occurred in response to 10 mg. of 
pilocarpine intramuscularly. (A button of bone 
accidentally removed during needle biopsy 
from the very thin sternum was normal on 
histologic section). 

ROENTGENOGRAPHIC sTupiES. A skeletal sur- 
vey showed: mild generalized osteoporosis 
which included the skull. Striking destruc- 
tive lesions involving the cartilage and bone 
ends of numerous joints were demonstrated. 
There was no evidence for ankylosis although 
there was some bridging of the proximal inter- 
phalangeal joint of the left index finger. 
Bizarre deformities of the digits with flakes of 
bone near the involved joints were seen ( Fig. 
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ATROPHY OF AURICULAR 


4). The wrists were markedly shortened and 
tel scoped. 

Basically similar lesions were found in the 
feet and in the thoracic and lumbar spine. 
Old compression fractures of the first and 
second lumbar vertebral bodies and concen- 
tric atrophy (spindling) of the distal ends of 
both ulnae and of several metatarsal bones 
were noted (Fig. 5). There was extreme wid- 
ening of the sacroiliac joints and of the 
symphysis pubis (Fig. 6), with marginal 
eburnation which was the only indication of 
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ritis mutilans' and was so reported by Dr. 
John Kirkpatrick of our radiology department. 

Differential Diagnosis and Discus- 
sion. The essential feature of this case 
of arthritis is a destructive process aris- 
ing from the joint area and invading the 
adjacent bones with little or no bone 
reaction and little or no periarticular 
soft tissue involvement. The primary 
lesion may well be in the joint cartil- 


Fig. 4—Roentgenogram of right hand depicting multiple mutilating arthritic changes. Note 
apparent sparing of third proximal interphalangeal joint. 


any attempt at bony repair or proliferation. In 
general, the picture was that of a destructive 
process invading bone from the joint region 
and evoking little or no response. The con- 
centric bone atrophy suggested circumosteal 
compression from soft tissue contraction. The 
shoulders, hips, knees and ankles were com- 
pletely uninvolved, as were several of the 
interphalangeal joints of the hands and feet. 
[he Roentgen picture corresponded to cases 
previously described under the name of arth- 


ages. The unique involvement of the 
auricular, nasal, costal and possibly 
laryngeal cartilages in this case 
strengthens the hypothesis that we are 
dealing primarily with a disease of 
cartilage. 

The almost complete absence of bone 
proliferation and the sparing of the 
weight-bearing joints suggest that we 
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are not dealing with an extreme variant 
of primary generalized osteoarthritis 
which Kellgren® pictures as a “severe 
form of Stecher’s idiopathic Heberden’s 
nodes.” However, the possibility that 
this is a variant of osteoarthritis may be 
entertained. 

The frequent allegation that arthritis 
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arthritis are lacking. There is, for in- 
stance, an almost complete absence of 
flexion deformities and of swelling and 
fibrosis of the periarticular soft tissue 
components. Despite severe joint dis- 
ease there is almost no fibrous or bony 
ankylosis. In addition, there is little 
muscle weakness, little general fatigue, 


Fig. 5.—Roentgenogram of left foot showing mutilative skeletal changes with spindling of 
metatarsal bones. 


mutilans is a form of atypical rheuma- 
toid arthritis must be considered*. In 
this particular case it is true that certain 
systemic features found in rheumatoid 
arthritis are present, to wit: weight loss, 
increased sedimentation rate and the 
major manifestations of the “sicca syn- 
drome” ( Mikulicz-Gougerot-Sjégren dis- 
ease) which frequently coexists with 
rheumatoid arthritis®. Nevertheless, 
some cardinal features of rheumatoid 


no anemia, no rheumatic nodules, and 
no hyperglobulinemia. We, therefore, 
doubt that this case should be classed 
as an atypical form of rheumatoid arth- 
ritis. 

Anatomically, the diagnosis appears 
to be arthritis mutilans which seems to 
us an entity distinct from either rheu- 
matoid or osteoarthritis. In arriving at 
this diagnosis, the Roentgen findings 
were decisive. Among other diagnoses 
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considered, and we believe excluded, 
were: leprosy, the neuropathies, sarcoi- 
dosis and ochronosis. 

ENDOCRINE CONSIDERATIONS. It is re- 
motely possible that a subclinical de- 
gree of hyperparathyroidism may be 
present and so be a contributing fac- 
tor'®. We base this supposition on the 
coexistence of muscle flaccidity and 
joint hypermobility, generalized osteo- 


articular cartilaginous structures which 
attended the administration of cho- 
rionic gonadotrophins must be briefly 
discussed. 

The finding of increased urinary 
gonadotrophin excretion suggests that 
our patient is still in the state of pitui- 
tary overfunction which normally oc- 
curs at the menopause due to the sud- 
den withdrawal of ovarian estrogens 


Fig. 6.—Roentgenogram of pelvis showing severe arthritic changes with bony condensation 
and marked. chondrolysis involving the sacroiliac articulations and symphysis pubis. Notice 
apparent freedom from involvement in hips. 


porosis involving the skull, and a posi- 
tive Sulkowitch test. The evidence for 
renal impairment (probably due to 
chronic pyelonephritis) suggests the 
possibility of parathyroid hyperplasia, 
but studies of the blood metabolites 
fail to confirm this idea. The osteopor- 
osis may, of course, be due to the post- 
menopausal withdrawal of estrogens 
rather than to parathyroid over-activity. 

The severe exacerbation of the pa- 


tient's arthritis and the lysis of the non- - 


which ordinarily inhibit the production 
of gonadotrophins (and possibly other 
hormones) by the anterior pituitary. 
Both osteoarthritis and osteoporsis tend 
to occur in this situation. 

The fact that our patient’s articular 
symptoms were exacerbated with each 
injection of chorionic gonadotrophins, 
and that the extra-articular cartilagin- 
ous lesions were precipitated by them, 
suggests that an excess of gonadotro- 
phins was an important factor in the 
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pathogenesis of the cartilaginous lesions 
in this case of arthritis mutilans. 

Whether an excess of pituitary gona- 
dotrophins is generally a factor in the 
pathogenesis of arthritis mutilans, and 
whether it is likewise a factor in the 
pathogenesis of certain types of degen- 
erative joint disease cannot be decided 
by the findings of this one case. But 
it would seem to be a possibility which 
merits further investigation. 

Summary. The authors present what 
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they believe to be the 28th recorded 
case of arthritis mutilans. Unusual fea- 
tures of the case are 1) coexistence of 
the “sicca syndrome,” and 2) exacerba- 
tion of the joint manifestations, together 
with severe destruction of the cartilages 
of the ears and nose, following injec- 
tions of chorionic gonadotrophins deriv- 
ed from human pregnancy urine. The 
possible relation of gonadotrophins to 
arthritis mutilans and osteoarthritis are 
discussed. 
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THE SIGNIFICANCE OF “DRY TAP” BONE MARROW ASPIRATIONS* 


By Austin S. WEISBERGER, M.D. 
ASSOCIATE PROFESSOR OF MEDICINE 


(From the Department. of Medicine, University Hospitals and the School of Medicine, 
Western Reserve University, Cleveland, Ohio) 


BONE marrow aspiration is frequently 
employed in the study of diagnostic 
problems. Under certain conditions, 
little or no marrow (“dry tap”) may 
be obtained when aspiration is at- 
tempted. Frequently this scanty yield 
is attributed to either faulty technique 
or to aplasia of the marrow. The diffi- 
culty encountered in aspiration may, 
however, be due to involvement of the 
marrow by pathologic tissue which re- 
sists separation. Thus when “dry taps” 
are obtained, subsequent histologic ex- 
amination of the marrow may reveal 
the presence of a significant pathologic 
process. The following report deals 
with the histologic findings in 24 pa- 
tients who were subjected to surgical 
trephine of the bone marrow following 
a “dry tap” when marrow aspiration 
was attempted from several sites. 


Methods. Marrow aspirations were per- 
formed using routine aseptic precautions and 
local anesthesia. Aspirations were usually at- 
tempted from the body of the sternum at the 
level of the second interspace. When “dry 
taps” were obtained, aspiration was attempted 
from several other areas of the sternum and 
the iliac crest as well. Only those patients 
in whom repeated marrow aspirations were 
completely “dry” were subjected to surgical 
trephine. Patients with osteosclerosis or my- 
elofibrosis with myeloid metaplasia (agnogenic 
myeloid metaplasia) are not included in this 
study ; 

The bone marrow trephines were all ob- 
tained from the sternum using routine sur- 
gical techniques. A 3 cm. incision was made 
over the body of the sternum and the outer 
layer of cancellous bone removed. The mar- 
row cavity was then curetted and the speci- 
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mens placed in formalin. These specimens 
were decalcified and prepared by routine his- 
tologic methods. In order to obtain satisfactory 
preparations it is of the utmost importance 
that the surgeon obtain material from the 
marrow cavity and not just cancellous bone 
with a small amount of marrow adhering to it. 


Results. Surgical trephine specimens 
of the bone marrow were obtained 
from 24 consecutive patients in whom 
repeated attempts at aspiration re- 
sulted in completely “dry taps.” An ab- 
normal bone marrow was found in each 
instance. Metastatic carcinoma was 
found in the marrow sections in 
6 patients, lymphosarcoma in 4, Hodg- 
kin’s granuloma in 5, sarcoid in 2, 
histoplasmosis in 1 and miliary tuber- 
culosis in 1 patient (Table 1, Figs. 1 to 


TABLE 1.—RESULTS OF SURGICAL TRE- 
PHINE IN “DRY TAP” MARROWS 


Trephine Diagnosis Number 
Metastatic Carcinoma 
Lymphosarcoma 
Hodgkin’s Disease 
Sarcoid 
Histoplasmosis 
Miliary Tuberculosis 
Diffuse Fibrosis 


to 


TOTAL 


3). In 5 patients histologic examination 
of the marrow was not diagnostic and 
revealed only extensive fibrosis. One 
of these patients was subsequently 
found to have metastatic carcinoma in 
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the marrow at postmortem examination. biopsy and one patient remains un- 
Two patients subsequently developed diagnosed. patie 
typical acute monocytic leukemia (Fig. Although abnormalities were present jar 
4). One patient was found to have in each of the trephine samples, areas samy 
. Hodgkin’s disease by lymph node _ of normal marrow were present in the oblit 
arch 
Fig. 1A.—Metastatic adenocarcinoma involving the bone marrow and resulting in a Fig, ; 


“dry tap.” 


Fig. 1B.—Metastatic anaplastic carcinoma replacing bone marrow. 


sent 
reas 
the 
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patients with histoplasmosis and mil- 
iary tuberculosis. In the remaining 
samples there was almost complete 
obliteration of the normal marrow 
architecture by the pathologic lesion. 
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The material obtained from the mar- 
row by surgical trephine established the 
diagnosis in 5 patients in whom an 
objective diagnosis had not been pre- 
viously established. Thus a Hodgkin’s 


fig. 2—Hodgkin’s granuloma involving marrow. No other material was available for biopsy. 
Surgical trephine of the marrow following a “dry tap” established the diagnosis. 


Fig. 3—Sarcoid involvement of marrow. 
granulomas will frequently result in 


Extensive involvement of the marrow by such 
“dry taps” when 


aspiration is attempted. 


Ve 
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granuloma was found in the marrow in 
one patient in whom no lymph nodes 
were accessible for biopsy. In another 
patient several lymph node _ biopsies 
were not diagnostic but a typical Hodg- 
kin’s granuloma was found in the mar- 
row. Similarly, marrow _ trephine 
samples established the diagnosis in 
one patient with sarcoid and in 2 pa- 
tients with metastatic carcinoma. In 
the remainder of the patients, marrow 


row aspiration is attempted may be 
highly significant and that. it should not 
be dismissed as being due to faulty 
technique or to aplasia of the marrow. 
Involvement of the bone marrow by 
carcinoma, Hodgkin’s granuloma or in- 
fectious granulomata is not uncom- 
and when sufficiently ex- 
tensive may result in a “dry tap.” Sur- 
gical trephine of the marrow in these 
patients may yield valuable informa- 


Fig. 4—Acute leukemia with fibrosis resulting in a “dry tap.” 


trephine confirmed the diagnosis es- 
tablished by other means. 

A marked pancytopenia was present 
in all the patients with Hodgkin's gran- 
uloma involving the marrow. A pan- 
cytopenia was also present in one pa- 
tient with sarcoid, in one with 
lymphosarcoma and in the patients with 
fibrosis of the marrow and acute leu- 
kemia. The remaining patients had 
varying degrees of anemia, leukopenia 
and thrombocytopenia. 

Discussion. It is apparent that the 
finding of a “dry tap” when bone mar- 


tion as to the extent of the process and 
is sometimes diagnostic when other 
methods are unsuccessful. 

Because of the patchy character of 
the marrow, a normal aspiration may 
be obtained even if the marrow is in- 
volved in certain areas by carcinoma or 
granuloma. It seems likely that a single 
“dry tap” may be significant of marrow 
involvement even if subsequent aspira- 
tions in other areas result in normal 
marrow. Extensive involvement of the 
marrow was present in these patients 
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since aspiration from multiple sites re- 
sulted in “dry taps.” 

Fibrosis was the most common alter- 
ation of the marrow associated with 
the occurrence of “dry taps.” The fibro- 
sis was usually associated with the 
presence of carcinoma, Hodgkin’s dis- 
ease or other granuloma. The presence 
of extensive fibrosis by itself in the 
sections obtained does not exclude the 
presence of carcinoma or granuloma 
elsewhere in the marrow. Apparently a 
fibrotic reaction may precede or accom- 
pany an acute leukemic process. 

Examination of the bone marrow in 
Hodgkin's disease is not usually helpful 
in diagnosis. Occasionally, however, 
the marrow may be extensively re- 
placed by Hodgkin's granuloma and 
may furnish the most accessible ma- 
terial for biopsy and diagnosis. Such 
extensive involvement of the marrow by 
Hodgkin’s disease is usually accompan- 
ied by pancytopenia in addition to re- 
sulting in “dry taps.” Pancytopenia 
may, however, also occur in Hodgkin’s 
disease in association with  splen- 
omegaly (hypersplenism), in which 
case the marrow is apt to be hyperac- 
tive. Examination of the marrow is 
therefore essential for proper clinical 
evaluation whenever pancytopenia is 
present in Hodgkin's disease. 

It is important to distinguish the 
“dry taps” due to marrow involvement 
by c cinoma and granuloma from the 
‘dry taps” or scanty yields which may 
be obtained when ‘aspiration is at- 
tempted in agnogenic myeloid meta- 
plasia, aplastic anemia and occasionally 
in pernicious anemia!® and acute leu- 
kemia. In pernicious anemia and acute 
leukemia the occasional scanty yield 
may be attributed to increased cellular 
density of the marrow and to the co- 
hesiveness of immature cellst. As a 
result, these cells may resist separation 
0 that little or no material will some- 
times be obtained when aspiration is 
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attempted. This is not uncommon in 
acute leukemia but is less common in 
pernicious anemia. Occasionally the 
aspirate from such hypercellular mar- 
rows will be of normal volume but di- 
luted with sinusoidal blood because of 
poor separation of the marrow particles. 
In these instances, evaluation of mar- 
row actively based upon the nucleated 
cell count, myeloid-erythroid volume or 
cellular density of blood films results 
in an erroneous impression of hypocel- 
lularity''. Recognition of these factors 
and the identification of abnormal cells 
such as megaloblasts or leukemic cells 
in the aspirate leads to the correct di- 
agnosis. Occasionally the material ob- 
tained in acute leukopenic leukemia is 
so scanty that bone marrow trephine is 
required to establish the diagnosis. It 
is desirable to rule out these primary 
conditions, if possible, prior to subject- 
ing the patient to a surgical trephine 
of the marrow. 
Obtaining 


“dry tap” when chest 
roentgenograms reveal diffuse pulmo- 
nary miliary nodulations may be espe- 
cially significant. Granulomatous lesions 
involving the marrow are not uncom- 
mon when the lung appears to be dif- 
fusely involved* and may lead to a 


“dry tap.” Marrow biopsy may result 
in demonstrating the underlying patho- 
logic process in a difficult diagnostic 
problem. 

Summary and Conclusions. Surgical 
trephine and histologic examination of 
the bone marrow was performed in 24 
patients in whom “dry taps” were ob- 
tained when marrow aspiration was 
attempted from several sites. An abnor- 
mal bone marrow was found in each 
instance. Metastatic carcinoma was 
found in 6 patients, lymphosarcoma in 
4, Hodgkin’s disease in 5, sarcoid in 2, 
histoplasmosis in one, and miliary tu- 
berculosis in one patient. In 5 patients 
the marrow was obliterated by fibrosis. 
It is concluded that the finding of a 
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“dry tap” when bone marrow aspira- 
tion is attempted may be highly signi- 
ficant and that it should not be dis- 
missed as being due to faulty technique 
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or to aplasia of the marrow. Factors 
contributing to the occasional occur- 
rence of “dry taps” and scanty yields 
in hyperactive marrows are discussed. 
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THE TREATMENT OF SUBACUTE NONSUPPURATIVE THYROIDITIS 


WITH CORTISONE 


By MAXWELL L. GELFAND, M.D. 
ASSISTANT PROFESSOR OF CLINICAL MEDICINE 


ApaM §S. LirtLe, M.D. 
INSTRUCTOR IN CLINICAL MEDICINE 


AND 


Karu F. HorrmMan, M.D. 
INSTRUCTOR IN CLINICAL MEDICINE 


(From the Department of Medicine, New York University Post-Graduate Medical School, and 
the Fourth Medical (N.Y.U.) Division, Bellevue Hospital, New York, New York) 


SuBacutE thyroiditis of the nonsup- 
purative variety, formerly considered a 
rare infectious disease involving the 
thyroid gland, is at present more readily 
recognized. Although relatively benign 
and usually self-limited, it may at times 
run a protracted course, with consider- 
able morbidity and prolonged disabil- 
ity. Many causative factors have been 
implicated, but as yet the exact etiology 
is unknown. In most instances it occurs 
following an infection of the upper res- 
piratory tract but occasionally it has 
been observed after a generalized sys- 
temic disease. 

A variety of agents, including iodides, 
antibiotics, thiouracil and its derivatives 
as well as Roentgen-ray therapy, have 
been employed in its treatment, but 
none have proved completely satisfac- 
Recent enthusiasm 
over the effect of steroids on a number 
of disparate diseases has led to a trial 
of their use in this inflammatory condi- 
tion and as a result favorable reports 
have recently appeared in the medical 
literature concerning the efficacy of 
cortisone in the management of sub- 
acut: nonsuppurative 

2,13,1 6 

The purpose of this paper is to add 
4 additional cases to the existing series 


of patients with thyroiditis who re- 
sponded dramatically to oral cortisone. 


Case Reports. case 1. P.C., a 34-year-old 
Puerto Rican housewife, was admitted to 
Bellevue Hospital on Feb. 5, 1954, complain- 
ing of a mass in the anterior surface of the 
neck, pain in this region radiating to the jaw 
and ears and difficulty in swallowing. The 
past history disclosed that 4 weeks prior to 
admission she was ill with a sore throat, chills 
and fever lasting but a few days. Two weeks 
after her recovery from this acute respiratory 
infection she again developed chills and fever, 
and several days later an enlargement of the 
neck, anorexia, nervousness, palpitations of 
the heart, and weight-loss appeared. There 
was no history of heat intolerance, tremors 
of the hands, diarrhea, or amenorrhea. Prior 
to this time she had always been in good 
health. Physical examination ae a 
temperature of 100.6° F., pulse 104, and res- 
pirations 18. There was no exophthalmos, 
and the pupils were equal and regular, react- 
ing well to light and accommodation. The 
ocular fundi were normal, as was also the 
nose and throat. The thyroid was diffusely 
enlarged, firm and tender. The heart rate 
was somewhat rapid, and no murmurs or 
friction rub could be heard. The rhythm was 
regular and the blood pressure 135/80. The 
lungs, abdomen and extremities were within 
normal limits. 

The laboratory findings were as follows: 
urine normal; hemoglobin 13 gm.%; erythyro- 
cytes 4.2 million per c.mm.; leukocytes 12,400 

er c.mm.; sedimentation rate (Wintrobe 
Method) 30 mm. in one hour; serum protein- 
bound iodine 11.5 and 11.9 gammas; radio- 
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iodine uptake 1%; basal metabolism, plus 70%; 
Mazzini negative; serum cholesterol 225 mg. 
per 100 cc. and cholesterol esters 125 mg. 
per 100 cc.; roentgenogram of the chest and 
electrocardiogram were normal. 

Treatment was withheld pending the com- 
pletion of the above laboratory data, and on 
Feb. 15, 1954, oral cortisone therapy was 
begun. The patient was given 200 mg. in 4 
divided doses the first day, followed by 100 
mg. in 4 divided doses for 4 days. Thereafter 
75 mg. were administered daily for 3 days, 
followed by 50 mg. daily for another 2 days in 
divided quantities of 25 mg., after which 
time the drug was stopped. 

Within 24 hours the temperature had sub- 
sided, and the thyroid gland began to dimin- 
ish in size and tenderness. The patient felt 
well for the first time since the onset of the 
entire illness. She continued to improve and 
on Feb. 24, 1954, was discharged to the 
medical clinic for follow-up study. On leaving 
the hospital she was free from symptoms, the 
thyroid gland had decreased to the point 
where it was barely palpable and not in the 
least tender. Subsequent visits to the clinic 
for a period of 2 months failed to demon- 
strate any recurrence of the condition. 

casE 2. L.K., a 38-year-old white female 
(wife of a physician), was seen by one of 
us (M.L.G.) on Feb. 15, 1953. She com- 
plained of pain on the anterior surface of the 
neck, with fullness of the neck, dysphagia, 
fever, and weakness of one week’s duration. 
The history disclosed that a sore throat with 
low-grade fever occurring 2 weeks before 
the onset of the illness had responded ade- 
quately to intramuscular penicillin given for 
2 days. On Feb. 8, 1953, chills and fever 
had again developed, and in a few days a 
mass in the neck appeared, as well as pain 
in this region. Penicillin, Aureomycin and Ter- 
ramycin successively administered had brought 
no appreciable improvement. Operation ad- 
vised by a prominent thyroid surgeon was 
refused by the patient. 

Physical examination on Feb. 15, 1953, re- 
vealed a well-developed, apprehensive white 
female. The temperature was 101.8° F., pulse 
96, and respirations 18 per minute. The ears 
nose and throat were normal. The thyroid 
gland was uniformly enlarged, turgid and 
tender. The rest of the findings were com- 
pletely within normal limits. 

Laboratory investigation disclosed the fol- 
lowing: urine normal; hemoglobin 14 gm.%; 
erythrocytes 4.2 million per c.mm.; leukocytes 
13,500 per c.mm., with a normal differential; 
sedimentation rate (Wintrobe Method) 62 
mm. per hour. Fluoroscopy visualized a nor- 


mal sized heart, with no evidence of consoli- 
dation or infiltrations in the lung fields. 

Cortisone was administered on an ambula- 
tory basis according to the following schedule: 
200 mg. the first day in 4 divided doses, fol- 
lowed by 100 mg. for 4 days in similarly 
divided doses, with subsequent reduction to 
75 mg. for 3 days in 25-mg. doses. Thereafter 
the patient was given 50 mg. in 2 divided 
doses for another 3 days. Throughout this 
period she was observed every third day for 
any complications, but none were detected, 

On the second day the patient felt consid- 
erably relieved, and her temperature reverted 
to normal. The pain and enlargement of the 
thyroid had definitely decreased and continued 
to do so until at the termination of treatment 
the gland was of normal size and the patient 
completely well. There was no recurrence 
upon cessation of cortisone therapy. 

cAsSE 3. M.C., a 26-year-old white female 
presented herself to the Bellevue Hospital 
Medical Clinic on Jan. 7, 1954, complaining of 
fatigue, weakness, pain in the neck, chilliness, 
and fever of 4 days’ duration. The history 
disclosed that she had suffered a respiratory 
infection 3 weeks prior to the onset of this 
illness. 

On physical examination the temperature 
was found to be 102° F., the pulse 100, and 
respirations 16 per minute. The eyes, ears, 
nose, and throat were unaffected. The thy- 
roid was definitely swollen, the left lobe being 
slightly larger than the right. There was 
fullness and tenderness over the entire gland. 
The heart gave evidence of a tachycardia, 
but no murmurs or friction rub could be 
detected. The blood pressure was 110/80, 
and the lungs were clear. The rest of the find- 
ings were normal. 

Laboratory tests revealed the following: 
urine normal; erythrocytes 3.9 million per 
c.mm.; leukocytes 11,500 per c.mm., with a 
normal differential; sedimentation rate (Wes- 
tergren Method) 90 mm. in one hour; roent- 
genogram of the chest normal. 

Cortisone was prescribed on an ambulatory 
basis in the following dosage: 200 mg. in 4 
divided doses the first day, followed by 100 
mg. in 4 divided doses for 4 days. Thereafter 
75 mg. were given for 3 days, with subsequent 
reduction to 50 mg. for another 3 days, all 
in 25-mg. doses. On the second day of treat- 
ment there was a marked amelioration of 
symptoms, with reduction in the size of the 
thyroid and gradual disappearance of fever. 
On the fourth day the patient was able to do 
her own wash and care for her infant without 
fatigue. She continued to improve until one 
week after cessation of steroid therapy, when 
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TREATMENT OF SUBACUTE NONSUPPURATIVE THYROIDITIS 


weakness and fever again set in. The thyroid 
at this time was only slightly enlarged and 
minimally tender. Cortisone was readminis- 
tered in a 100-mg. dosage for 4 days, fol- 
lowed by 75 mg. for 3 days and 50 mg. for 
} days in divided doses of 25 mg. At the 
termination of this schedule the patient was 
completely cured, with no recurrences. More- 
over, during the entire period there were none 
of the side-effects usually associated with 
steroid therapy. 

casE 4. A.G., a 48-year-old white male, 
was first seen on Nov. 23, 1953, by one of 
us (K.F.H.), at which time he complained 
of general weakness, fever, sweating, dys- 
phagia, weight loss, and swelling in the anter- 
ior neck, with pain radiating to both ears and 
jaw. The past history revealed that several 
weeks previously he had an upper respiratory 
infection, for which he was treated with 
many antibiotics, with but partial success. 
Four weeks later he noted a reappearance of 
the sore throat, a painful swelling in the region 
of the thyroid gland and nocturnal rises in 
temperature. Marked nervousness developed 
and with it a loss in weight of about 21 Ibs. 

On physical examination the patient reveal- 
ed marked apprehension and evidence of re- 
cent weight loss. The temperature was 101° F., 
pulse 110, and respirations 16 per minute. 
There was no visible exophthalmos. The 
pupils were equal and regular, reacting prop- 
erly to light and accommodation, and the 
fundi normal. The thyroid was definitely 
enlarged, firm and tender to palpation. The 
chest was symmetrical and the expansion 
equal. The heart revealed a sinus tachycardia 
but no audible murmurs. The blood pressure 
was 120/80 and the rhythm regular. The rest 
of the findings were within normal limits. 

Laboratory tests disclosed the following: 
urine normal; erythrocytes 4.9 million per 
cmm.; leukocytes 7,600 per c.mm., with a 
normal differential; sedimentation rate 109 
mm. in one hour (Westergren Method ). 

A diagnosis of subacute thyroiditis was 
made and oral cortisone therapy started on 
Nov. 24, 1953. The patient was given 200 
mg. of cortisone in 4 divided doses of 50 mg. 
on the first day, followed by 100 mg. daily 
in 4 divided doses of 25 mg. for 4 days. 
Thereafter he received 75 mg. in 3 divided 
doses of 25 mg. for 3 days. Within 24 hours 
a remarkable improvement of his general 
condition occurred. The temperature subsided 
tor the first time in many weeks, and in 2 
days there was a shrinkage in the size of the 
thyroid. The patient felt so well that he 
omitted his cortisone after the eighth day 
(Dec. 1953) and did not appear for the 


usual check-up on that day. Ten days 
later, however, he again noted marked lassi- 
tude, anorexia, swelling and tenderness over 
the thyroid gland. Re-examination on _ his 
return at this time confirmed these findings. 
Thereupon cortisone was readministered in 
the following manner: 200 mg. in 4 divided 
doses on the first day, followed by 100 mg. 
in 4 doses of 25 mg. for 4 days. Thereafter he 
received 75 mg. in 3 divided doses for 3 days 
and 50 mg. in 2 divided doses for 3 more days. 
Once again a dramatic response ensued in 
about 48 hours, with marked relief of symp- 
toms, increase in body weight and disappear- 
ance of the tenderness and enlargement of the 
thyroid gland. Throughout the period of ster- 
oid therapy the patient was constantly observ- 
ed for any of the known complications, but 
none were detected. He made an excellent 
recovery, and several subsequent follow-up ex- 
aminations over a period of many months 
failed to reveal any recurrences. 


Discussion. In any sudden enlarge- 
ment of the thyroid gland the diagnosis 
of subacute thyroiditis must be enter- 
tained, particularly when the condition 
is associated with fever, lassitude and 
the history of a previous respiratory in- 
fection. Pain and tenderness over the 
thyroid region, the former radiating to 
the ear or jaw and the latter either 
localized in one area of the thyroid or 
involving the entire gland, are out- 
standing clinical features that serve as 
clues to its recognition. In addition, 
many such patients appear nervous, 
show evident weight loss and present 
a tachycardia. A marked elevation of 
the sedimentation rate, out of propor- 
tion to the height of the febrile re- 
sponse, is a characteristic laboratory 
finding that aids in the diagnosis and 
is frequently employed as a criterion of 
the progress or regression of the dis- 
ease. The leukocyte count may be nor- 
mal or increased, but at no time does 
it parallel the rise in sedimentation rate. 
The blood cholesterol level is not influ- 
enced by this disease. and the serum 
protein-bound iodine may be normal 
or only slightly increased. The basal 
metabolic rate is frequently elevated, 


72 GELFAND, 
and this, in addition to the clinical pic- 
ture of nervousness, tachycardia and 
weight loss, frequently leads to the er- 
roneous diagnosis of hyperthyroidism. 
But the fact that the radioactive iodine 
uptake is reduced in every instance of 
subacute thyroiditis and markedly in- 
creased in true hyperthyroidism, clearly 
differentiates the 2 conditions. The im- 
portance of this distinction cannot be 
overestimated, since the proper treat- 
ment depends on the correct diagnosis. 
In any questionable thyroid enlarge- 
ment, Crile* has suggested biopsy of 
the gland with a Silverman needle in 
order to reveal the true pathologic pic- 
ture. He believes that the diagnosis of 
the subacute thyroiditis can be con- 
firmed by the demonstration of giant- 
cell invasion. In most instances, how- 
ever, the clinical findings and the labor- 
atory data are sufficient for diagnosis. 
The 4 patients presented above clear- 
ly demonstrated by their clinical course 
and the characteristic laboratory data a 
diagnosis of subacute nonsuppurative 
thyroiditis. Their response to oral cor- 
tisone therapy was spectacular and 
this conforms to the results obtained 
by others!:*:7.8.10,12,13,14,16| Some of the 
earlier workers employed smaller doses 
of cortisone in this condition but we 
used large suppressive doses for short 
periods of time in order to obtain an 
immediate beneficial effect and to ob- 
viate relapses. Despite this regimen 
relapse occurred in 2 of our patients 
after the withdrawal of the drug, but 
upon reinstitution of therapy a remis- 
sion promptly ensued. This rebound 
phenomena is not uncommon in any of 
the conditions that respond favorably 
to steroid therapy. We do feel, however 
that initial large suppressive amounts 


in this disease produce a much earlier 


effect than do_ smaller 
doses without carrying with it any 
greater incidence of complications, 
hence its recommendation. 


therapeutic 
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None of the contraindications to the 
use of cortisone were present in this 
group. The patients were const intly 
watched, with meticulous attention to 
their weight, urinalysis, abdominal ex- 
amination, blood pressure determina- 
tions, and fluoroscopic examination of 
the chest for the purpose of detecting 
any metabolic alterations or side-effects 
of steroid therapy but none were ob- 
served. Three of our group were suc- 
cessfully treated on an ambulatory 
basis. The fourth was admitted to the 
hospital, in order to demonstrate the 
significant diminution in the radioactive 
iodine uptake and to permit careful su- 
pervision throughout the entire course 
of the disease. 

The rationale for the use of cortisone 
in subacute nonsuppurative thyroiditis 
is the same as in all other inflammatory 
diseases and is based on the fact that 
this drug alters in some mysterious way 
certain reactions of the tissues to ad- 
verse stimuli. Although all are agreed 
that cortisone is unable to destroy 
pathogenic organisms or directly in- 
fluence toxins, allergens or other nox- 
ious agents, there is sufficient evidence 
to indicate that it can definitely sup- 
press inflammation, be it allergic, infec- 
tious or nonspecific in origin. Cortisone 
has no specific curative action, but 
when used in responsive conditions 
which are naturally self-limited, it may 
diminish the pathologic process whi le 
the disease runs its course. 

Many fear to employ this useful 
agent because of its tendency to mask 
the presence of another infectious proc- 
ess. Others are deterred because of 
the well-known undesirable phenom- 
ena of hypercorticism that may follow 
its prolonged use. But when a short 
course of steroid therapy is instituted, 
and the patient is carefully watched, 
such complications and excess physio- 
logic side-effects can be avoided. 

The dramatic response noted in the 
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TREATMENT OF SUBACUTE NONSUPPURATIVE 


above patients offers additional proof 
that cortisone is the drug of choice in 
the treatment of subacute thyroiditis 
of the nonsuppurative variety. The 
fact that it can be administered on an 
ambulatory basis without interfering 
with the patients’ usual occupation, 
coupled with its ability to cushion the 
toxic effects of the disease, makes this 
form of therapy the preferable one. 
Summary. Four cases of subacute 
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nonsuppurative thyroiditis are present- 
ed, and the rationale of treating this 
self-limited but disabling condition 
with a short course of suppressive doses 
of cortisone is discussed. Excellent re- 
sponse was noted in every instance, and 
no side-effects or complications were 
observed. Our results corroborate those 
of other writers, namely, that this is 
the therapy of choice in the manage- 
ment of this disease at the present time. 
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THE TOXIC EFFECT OF TARTAR EMETIC IN TREATMENT OF 
SCHISTOSOMIASIS 


By Epwarp A. CLEVE, COLONEL, MC, USA 


Per H. LANGsjJoEN, Captain, MC, USA 


AND 


Nestor M. Mayor, USAF (MC) 


(From the Letterman Army Hospital, San Francisco, 


THE purpose of this report is to pre- 
sent three cases of schistosomiasis treat- 
ed with tartar emetic that suddenly 
developed alarming but reversible toxic 
myocarditis. Therapeutic dosages of 


this drug gener ally produce some unde- 
sirable side effects. With the generally 
recommended course of therapy, toxic 
reactions are particularly apt to occur 
in the underweight or small individuals. 


Case Reports. case 1. This 21-year-old 
Puerto Rican male noted onset of periodic 
generalized abdominal pain with diarrhea in 
April, 1948. Because of increasing severity of 
these symptoms, he sought medical aid in 
early September, 1948. Stool examinations for 
pare asites established the presence of Schisto- 
soma mansoni, and he was hospitalized on 
September 16, 1948. He had lost a total of 
20 pounds since the onset of his illness. He 
had spent the first 20 years of his life in 
Puerto Rico and 8 months on Guam. 

Physical examination gave these findings: 
weight, 125 pounds; blood pressure 100/70. 
Except for a picture of chronic illness, a palp- 
able liver, some pigmented macules over the 
left arm and shoulder and some palpable 
cervical nodes on the left, the examination 
was within normal limits. 

The blood counts are recorded in Table 1 
He was given tartar emetic therapy, with 
doses and results as noted in Table 2. 

At 3:45 p.m., October 11, the patient be- 
came drowsy, complained of headache, chest 
pain, arthralgia and showed a temperature 
of 105°, pulse 124, blood pressure 98/66 
and a respiratory rate of 32. It was felt that 
he was suffering from a toxic reaction to 
tartar emetic and the drug was discontinued. 
His symptoms became increasingly more 
severe. He complained of abdominal pain 
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and by 11:30 a.m., October 12, he was con- 
fused and disoriented. He showed marked 
flushing of the face, conjunctival injection and 
continued to have recurrent episodes of non- 
radiating substernal pain. With general sup- 
portive therapy, his symptoms and abnormal 
signs returned to normal by October 16. On 
October 25, he was gradually ambulated and 
on December 8, the electrocardiogram, which 
had first shown negative T waves on October 
5, returned to normal, and he was discharged 
from the hospital. The stools at that time 
were negative for Schistosoma and the liver 
was reduced in size but still palpable. 

cAsE 2. This 21-year-old native Filipino 
from Abuyog, Leyte, was admitted to the 
U. S. Army Hospital, Guam, on August 24, 
1948, for investigation of a positive serology. 

Physical examination showed the following: 
weight 110 pounds, height 61 inches, blood 
pressure 110/70, temperature normal, pulse 
80; a palpable liver down 1 cm., and a palp- 
able spleen down 1 cm. 

Laboratory findings included: urinalysis: 
specific gravity, 1.021; sugar, negative; albu- 
min, negative; blood count: red _ cells 
4,750,000; hemoglobin, 10.5 gm.; white cells, 
11,500; differential count: neutrophils, 52%; 
eosinophils, 19%; lymphocytes, 26%; mono- 
cytes, 3%; blood Kahn test: repeatedly positive, 
quantitatively 80 K.U.; total protein, 9.2 gm.*; 
albumin, 3.7 gm.; globulin, 5.5 gm.; icterus 
index, 5; thymol turbidity, 2.7 units; thymol 
flocculation, negative. Stool examination Ie 
vealed Endamoeba coli, ova of Trichuris 
trichiura, Necator americanus and Schistosoma 
japonicum. Chest roentgenogram was normal 

The patient was given a course of pe snicillin 
therapy from August 27 to September 6, 1948, 
totaling 8,000,000 units. He then received 
tetrachlorethylene for hookworm and was 
placed on ferrous sulfate for his anemia. On 
September 21, 1948, he was started on tartal 
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emetic in the doses and with the effects noted 
in Table 

On October 8, he suddenly became actively 
ill with marked dyspnea, fever, hemoptysis 
and severe substernal pain, which radiated 
into the back and to the left hand. He showed 
a leukocytosis of from 16,000 to 27,000 cells, 
with from 20 to 30% eosinophils. The electro- 
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for a hemoglobin of 15 gm. and stools nega- 
tive for ova and parasites. However, sig- 
moidoscopic examination revealed numerous 
pinkish-brown dome-shaped lesions in the rec- 
tum and adjacent sigmoid, which were fre- 
quently devoid of mucosa and bled easily. 
A biopsy of one of these lesions revealed 
many embedded Schistosoma ova, with pseu- 


TABLE 1.—BLOOD COUNTS IN CASE NO. 1 


RBC 
Date (millions) Hb 
Sept. 20 15.7 gm. 
Oct. 11 8 97% 
Oct. 95 é 99° 
Nov. 2: g 16 gm. 


WBC 
4,700 
5,000 
8,400 
6,000 


Neut. (%) 
45 
45 

44 3 

67 ( 2 


Eos. (%) Mono. (%) Lymph. (%) 


« 


DATA ON TARTAR EMETIC THERAPY IN CASE NO. 1 


Tartar Emetic 


Dose 


8 ce. (0.04 gm.) 
12 cc, (0.06 gm.) 
16 cc. (0.08 gm.) 
20 cc. (0.1 gm.) 
Sept. 24 ce. (0.12 gm. 
Oct. 1 28 cc, (0.14 gm. 
Oct. § 28 cc. (0.14 gm. 
Oct. | 28 cc. (0.14 gm.) 
Oct. 28 ec. (0.14 gm.) 
Oct. § 28 cc. (0.14 gm.) 
Oct. 28 cc. (0.14 gm.) 


Date 
Sept. 
Sept. 
Sept. 
Sept. 


w 


Cc 


= 


) 
) 
) 


TABLE 3. 


4 


Tartar Emetic 


Date Dose 
Sept. 21, 1948 8 cc. (0. 
Sept. 23 12 ce. (0. 
Sept. 25 16 cc. 
Sept. 27 18 ce. 
Sept. 28 20 ec. 
Oct. 24 ce. 
Oct. ¢ 28 ce. 
Oct. : 28 ce. 
Oct. 8 28 ce. 


cardiogram was consistent with toxic myocar- 
ditis. The drug was discontinued, and by No- 
vember 1, 1948, the electrocardiogram was 
normal. 
On D 
to the 
There t] 


ember 29, 1948, he was transferred 
S. Army Hospital, Manila, P. I. 
findings on physical and laboratory 


‘xaminations were essentially as before, except 


.14 gm.) 
. 14 gm.) 


Cumulative 
Total Dose 
Reaction 
None 
None 
None 
Cough 
Cough 
Cough 
None 
Myalgia 
Myalgia 
None 
Arthralgia, head- 
ache, T. 103°, sub- 
sternal pain 


DATA ON TARTAR EMETIC MEDICATION IN CASE NO. 2 


Cumulative 
Total Dose 
(gm.) Reaction 
None 
None 
Cough 
Cough 
Myalgia 
Myalgia 
Cough 
Dyspnea 


dotubercle formations. Because of these find- 
ings, a second course of tartar emetic was 
commenced on April 9, 1949, and given as 
noted in Table 4. 

The electrocardiogram showed definite 
changes after the sixth injection, with later 
inversion of T waves in all chest leads, which 
returned to normal 30 days after completion 


41 
41 
40) 
31 
4 gm.) 
6 gm.) 
8 gm.) 
9 gm.) 
gm.) 
2 gm.) 
4 gm.) 
0.91 
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of therapy. A second biopsy in July, 1949, 
showed findings similar to the first biopsy. He 
was discharged on July 28, 1949 (Fig. 1). 
cAsE 3. This 34-year-old white male was 
hospitalized on January 6, 1954, with a four- 
year history of increasing fatigue, a three-year 
history of marked dizziness, an eight-month 
history of decrease in memory and a 20-pound 
weight loss over the past two years. He had 


TABLE 4. 


Tartar Emetic 
Dose 

(O 
(O. 
(QO. 


Date 
April 9 
April 11 
April 14 
April 16 
April 18 
April 21 
April 27 
April 30 
May 5 
May 
May $ 
May 
May 
May 
May 
May 
May 
May 


cc. 

8 cc. 
12 cc. 
16 ce 
18 ce. 
20 ce. 
20 ee. 
20 ec. 
20 ce. 
20 ce. 
20 ee. 
20 ce. 
20 cc. 
20 ec. 
20 cc. 
20 ce. 
20 ce. 
20 ec. 
20 ce. 
20 ec. 


02 gm. 
04 gm. 
06 gm. 
(0.08 gm. 
(0.09 gm. 
(0.10 gm. 
(0.10 gm. 
(0.10 gm. 
(0.10 gm. 
(0.10 gm. 
(0.10 gm. 
(0.10 gm. 
(0.10 gm. 
(0.10 gm. 
(0.10 gm. 
(0.10 gm. 
(0.10 gm. 
(0.10 gm. 
(0.10 gm. 
(0.10 gm. 


25 


May 27 
May 30 


TABLE 5.—DATA ON FIRST COURSE OF 


TOXIC 


SECOND COURSE OF TARTAR EMETIC THERAPY IN CASE NO. 2 


EFFECT OF TARTAR EMETIC 

Laboratory investigation included a normal 
blood count, sedimentation rate, urinalysis. 
stool examinations, chest and skull roentgeno- 
grams, and liver function tests, with the ex- 
ception of a 4+ cephalin flocculation. Electro- 
cardiogram was normal. Barium enema was 
essentially normal. 

On January 13, 1954, the patient was start- 
ed on tartar emetic intravenously and was 


Cumulative 
Total Dose 
(gm.) 
.02 
.06 
12 
. 20 
29 
.39 
.49 
.59 
.69 
.89 
.99 
.09 
19 
29 
.39 
49 
.69 


.79 


Reaction 
None 
None 
None 
None 
None 
Cough 
None 
None 
Cough 
Myalgia 
None 
None 
None 
Cough 
Cough 
None 
Urticaria 
Cough 
Urticaria 
Myalgia 


TARTAR EMETIC THERAPY IN CASE N 


Cumulative 


Tartar Emetic 
Dose 
(0.06 gm. 
(0.07 gm. 
(0.08 gm. 
(0.09 gm. 
(0.10 gm. 
22 ec. (0.11 gm. 
24 cc. (0.12 gm. 
26 cc. (0.13 gm. 
28 cc. (0.14 gm.) 


12 ce. 
14 ce. 
16 ee. 
18 ce. 
20 cc. 


Jan. 2 


been seen in the Medical Clinic, where a 
rectal biopsy was taken because of his having 
been a Japanese POW from 1942 to 1945. 
This showed the cysts of Schistosoma japoni- 
cum in the mucosa and he was hospitalized 
for treatment. 

His past medical history included beriberi, 
malaria and jaundice, while a POW 
Mindanao, Philippine Islands. 

Physical examination was essentially normal. 
His weight was 165 pounds. 


in 


Total Dose 


(gm.) Reaction 
13 
2) 
30 
40 
51 
.76 
0.90 


Dizziness, nausea 
Dizziness, nausea, headache 


Febrile hypotensive reaction 


given the following amounts with the effects 
as noted in Table 5. 

On January 29, he became severely ill with 
marked malaise, dyspnea, chills, fever of 165°, 
vomiting and cyanosis. His blood pressure 
dropped to 80/35. Tartar emetic was discon- 
tinued and he was given oxygen therapy. The 
electrocardiogram showed flattened T waves. 
Serum bilirubin, on February 4, was 3.2 mg, 
per 100 cc. total, which returned to normal 
by March 4. Since the reaction was felt pos 


} 
} 
) 
} 
} 
} 
) 
| 
Date 
Jan. 13 
Jan. 15 
Jan. 17 
Jan. 19 
Jan. 21 
Jan. 23 
Jan. 25 is 
Jan. 27 rAtl 
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5°27 -1l9 


Fig. 1.—Electrocardiogram before and after tartar emetic. Case No. 2. 


TABLE 6.—DATA ON SECOND COURSE OF TARTAR EMETIC THERAPY IN CASE NO. 3 


Cumulative 
Tartar Emetic Total Dose 
fects Date (gm.) Reaction 
Feb. 5 22 ce. (0. . ; Burning in epigastrium 
with Feb. 8 26 ec. (0.15 None 
105 Feb. 28 ec. (0.14 gm. None 

9 Feb. 14 28 cc. (0.14 gm. Burning in epigastrium 
“Sul Feb. 28 cc. (0.14 gm. 56 Nausea, joint stiffness 
iscon- Feb. 16 28 cc. (0.14 gm. Stiffness 
. The Feb. 18 28 ce. (0.14 gm. Stiffness 
vaves Feb. 28 cc. (0.14 gm. { None 
> mg Feb. 28 cc. (0.14 gm. Nausea, epigastric burning 
ormal 
t pos- 


77 
rmal 
lysis, 
Feno- 
@X- I I 
ctro- 
was 
start- 
was 
III 
cre cre 
crs 
4 
NO. 3 


78 CLEVE, LANGSJOEN, HENSLER: 


sibly to be due to pyrogens, he was restarted 
on tartar emetic on February 5, as shown in 
Table 6. 

On March 16, 1954, he was discharged 
asymptomatic. 

Discussion. The trivalent antimony 
compounds are the most effective 
chemotherapeutic agents in the treat- 
ment of all three types of schistosomi- 
asis. Of these, the two most commonly 
used are antimony and potassium tar- 
trate (tartar emetic) and Fuadin (neo- 
antimosan ). Tartar emetic was first em- 
ployed in 1918* >. In the treatment of 
Schistosoma japonicum infections it has 
been found superior to Fuadin, but con- 
siderably more toxic'®. Fuadin was in- 
troduced, in 1929, in the treatment of 
schistosomiasis in Egypt, with at least 
60% apparent cures in Schistosoma man- 
soni and Schistosoma haematobium in- 
fections!?. 

Recently, the development of ex- 
tremely accurate micro-analytic tech- 
niques has made possible the study of 
the distribution and ultimate fate of 
antimony in body fluids and tissues*’. 
Goodwin and Page found that anti- 
mony was promptly excreted in the 
urine’. Plasma concentration was found 
to be much higher than the concentra- 
tions in the red blood cells. The liver 
was proven to be the main organ of 
storage. There is evidence that trivalent 
antimony breaks down to the more toxic 
antimony trioxide in the process of in- 
termediary metabolism. Brady et al. 
have shown that following a single in- 
travenous injection of 0.8 mg. per kilo- 
gram of radioactive antimony in dogs, 
there was an initial rapid increase in 
the plasma level of antimony during 
the first two to three hours, followed 
by a slow decrease, with ultimate com- 
plete disappearance from the plasma 
in from 4 to 16 hours’. However, large 
proportions of the drug were found to 
have accumulated in the liver. with 
from 39 to 48% of the injected drug 
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being found in that organ after 36 
hours. In other experiments with mul- 
tiple daily injections, a definite ten- 
dency for continuous accumulation of 
the 0.8 mg. per kilogram dose was es- 
tablished. These results compare favor- 
ably with the findings of Alves and 
Blair that humans on multiple 3-hour 
injections of 90 to 130 mg. of sodium 
antimony] tartrate retained between 70 
to 80% of the injected antimony in the 
body ‘72 hours after initiation of the 
injections! 

Bradley and Fredrick demonstrated 
that the most important pathological 
effect produced by the administration 
of antimony in rats was an invariable 
injury to the heart muscle, and that this 
finding was present regardless of the 
compound of antimony used or the dose 
given®, The liver and kidneys showed 
congestion and, occasionally, signs of 
early degenerative change. The small 
intestines infrequently showed _inter- 
stitial hemorrhage. Thus the cardiac 
depressant, hepatotoxic and __renal- 
irritant effects of antimony are well 
recognized and constitute the basis for 
withholding antimony in the presence 
of cardiac, hepatic or renal disease. 

Most et al. consider 2.22 gm. of tartar 
emetic (0.799 gm. antimony ) to be the 
drug and dosage of choice for Schisto- 
soma japonicum infections. This is ad- 
ministered intravenously as a 0.5% solu- 
tion'®, The best dosage schedule calls 
for 8, 12, 16, 20, 24 and 28 cc. on alter- 
nate days, followed by 28 cc. every 
other day for 12 additional doses. This 
adds up to 18 injections, totaling 444 
ce. given over a 35-day period. This 
therapy produces the largest number 
of apparent cures. The cases in Mosts 
series were healthy Americans, prob- 
ably over 150 pounds in weight. How- 
ever, even in this group, there was mild 
to moderate toxicity, manifested by 
arthralgia, cough, nausea, vomiting and 
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conjunctivitis in over 90%. In no case, 
however, was the reaction severe 
enough to warrant discontinance of 
the drug and no fatalities occurred. 
Various authors have found that the T 
wave in the electrocardiogram is de- 
pressed during therapy with tartar 
emetic, with prompt return to normal 
after cessation of treatment?:* 14:17, 
Cases 1 and 2, weighing 110 and 125 
pounds, suddenly developed alarming 
symptoms of a severe toxic myocarditis 
after receiving 9 and 11 injections of 
tartar emetic, respectively, in accord- 
ance with the dosage schedule noted 
above®. Both showed early evidence of 
cardiac damage with depression of the 
T waves in electrocardiograms. The 
tartar emetic was promptly discontin- 
ued and the electrocardiograms re- 
turned to normal within 30 days. The 
second case was re-treated with a max- 
imum single dose of 20 cc. instead of 
28 ce. of 0.5% solution of tartar emetic 


for a total of 360 cc. containing .648 


gm. of antimony. No untoward clinical 
reaction occurred, but at the 6th in- 
jection the T waves again inverted in 
all chest leads, however with prompt 
return to normal 30 days after therapy 
had been completed. The recommend- 
ed therapeutic dose of tartar emetic is 
close to the toxic dose, especially in in- 
dividuals weighing less than 150 
pounds. 

The third case was exposed to 
Schistosoma japonicum in Mindanao, 
Philippine Islands, during the years 
1942 to 1944, with no exposure since 
that date. The rectal biopsy showed 
the ty pical pseudotubercle reaction and 
the ova in the mucosa. However, re- 
peated careful stool examinations were 
negative. Treatment was given on the 
basis of the biopsy report, though there 
was no evidence of clinical disease. The 
acute toxic episode on January 28, 1954, 
probably represented a pyrogenic reac- 
tion, but the flattening of the T waves 
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on electrocardiogram was undoubtedly 
due to the tartar emetic. 

Schistosoma ova produce a foreign 
body reaction (pseudotubercle) in in- 
volved tissue, which generally includes 
submucosa of the large and small 
bowel, brain, liver and the lungs. The 
histological picture consistently shows 
a central ovum surrounded by epithe- 
lioid cells, foreign body type giant cells 
and lymphocytes, with eventual re- 
placement by fibroblasts'*:’*. In a series 
of 30 cases with positive rectal biopsies, 
only 8 showed ova in the stools on re- 
peated examinations and none of these 
ova could be hatched. This raises the 
question of the viability of the encysted 
ova, as well as the adult parasite, in 
these cases. The most recent exposure 
to this parasitic infection was 3 years 
prior to this study®. It is, therefore, 
doubtful that therapy with pentavalent 
antimony compounds will benefit indi- 
viduals who have had long-standing 
infections. 

Sudden death is not a rarity with 
the use of trivalent antimony com- 
pounds. Khalil, in over a million cases, 
estimated that sudden death occurred 
in 0.2%, usually some time after the 
fifth injection’®"'. Approximately 1% 
developed alarming signs of vomiting, 
vascular collapse and fever. Even then, 
relapses occurred in schistosomiasis in 
approximately 35% of the cases when 
followed over a sufficient time. Patho- 
logical study and electrocardiographic 
evidence of T wave changes amply 
demonstrate that antimony has toxic 
effects on the’myocardium. It is, there- 
fore, important that one be cautious 
in the use of these compounds, espe- 
cially when the patient is undernour- 
ished or undersized. With a low dosage 
in such individuals, there will probably 
be fewer complications. 

Summary. 1. Three cases of schisto- 
somiasis were treated with tartar 
emetic, with development of alarming 
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toxic reactions, especially involving the 
myocardium. 

2. Ample clinical and experimental 
evidence is presented that antimony 
compounds have toxic effects on the 
myocardium, liver and kidneys. 

3. There is no evidence that specific 
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therapy will materially change the 
pseudotubercle reaction of encysted 
ova. 

4, Toxic reactions occur in a majority 
of treated cases and sudden death is 
not a rarity, especially in the under- 
nourished. 
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PROCEDURE FOR THE DETERMINATION OF SODIUM, POTASSIUM 
AND CHLORIDE IN BIOLOGIC MATERIAL 


H. Hutet, M.D. 
RESIDENT IN MEDICINE 


(From the Department of Internal Medicine, George F. Geisinger Memorial Hospital and 
Foss Clinic, Danville, Pennsylvania ) 


THE purpose of this paper is to de- 
scribe a procedure for determining the 
sodium, potassium and chloride con- 
tent of biologic material and its appli- 
cation to food analysis. The results 
obtained with this procedure in a study 
of the “200 mg. sodium diet” will be 
presented in a companion article’. 

The procedure is rapid since the de- 
terminations are performed on a single 
filtrate obtained from diet samples di- 
gested with nitric acid. In this hospital, 
the method is also used to determine 
the concentration of sodium, potassium 


and chloride in stool specimens and 
other human secretions, the knowledge 
of which is essential in the manage- 
ment of patients who pose difficult 
problems in fluid and electrolyte bal- 
ance. 
Procedure. 


PREPARATION OF DIET 
SAMPLES. All the food of the diet to 
be analyzed should be carefully weigh- 
ed and placed in a wide-mouthed gal- 
lon jar. The diet specimen is then 
homogenized in a Waring Blendor. 
Total weight of the diet is obtained by 
weighing the glass jar containing the 
homogenized diet and subtracting the 
empty weight of the container from 
this figure. 

Five grams of the homogenized diet 
are placed in a 125 cc. Erlenmeyer 
flask and 3 cc. of reagent grade con- 
centrated nitric acid are added. Satis- 
factory nitric acid digestion of the 
sample is obtained by heating it to 
the boiling point. Better digestion can 


be secured by allowing the sample to 
stand for 8 to 12 hours at room tem- 
perature prior to heating, as this pro- 
cedure prevents coagulation of material 
on the sides of the flask, which occurs 
when the sample is heated immediately. 
The digested sample is transferred to 
a 100 cc. volumetric flask, filled to the 
mark with distilled water, and filtered 
through Whatman No. 42 ashless filter 
paper that has been washed with 0.05 
N nitric acid. As pointed out by Wal- 
lace and associates’, for maximum ac- 
curacy the ratio of the filtrate volume to 
sample size should not be less than 
20 to 1. Sodium, potassium and chlo- 
ride determinations are performed on 
the clear filtrate, and from the concen- 
tration of these ions in the filtrate the 
total amount contained in the diet 
sample is calculated. 

SODIUM AND POTASSIUM DETERMINA- 
TION. The concentration of sodium 
and potassium in the filtrate is deter- 
mined by flame photometry. In the 
present study the direct-reading flame 
photometer with the Beckman Model 
DU quartz spectrophotometer was used 
Oxygen and acetylene gas were used 
for the production of the flame. Instruc- 
tions in the use of the flame photometer 
have been described in detail by 
Mosher* and further outlined by 
Proehl and Nelson‘. 

At low concentrations of sodium, rec- 
tilinear curves which provide accuracy 
to the third decimal figure are easily ob- 
tained as demonstrated by Fig. 1. For 
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the determination of sodium, the filtrate 
is used without dilution. In determining 
the potassium concentration, the filtrate 
is diluted in order that the per cent 
of flame emission may fall into the 
range of the routine potassium stan- 
dard used for serum determinations; 
namely, concentrations of 0.01 to 0.09 
mEq. per liter. 

CHLORIDE DETERMINATION. The mer- 
curic nitrate method for the determin- 
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with the indicator diphenylcarbazone. 
The resulting complex ion imparts a 
lavender to purple color to the solution. 
Titration is carried through an initial 
salmon pink to the lavender color which 
is the end point. If excess mercuric 
nitrate is used, the color deepens to 
purple. 

It is important that pH be controlled, 
and titration is best accomplished at a 
pH below 2'°. To be assured of a pH 


FLAME EMISSION CURVE OF SODIUM STANDARD 


% Emission 


A. 


0.05 0.10 


0.15 0.20 0.25 0.30 


mEq. per liter 


Fig. 1—The per cent of emission is plotted on the ordinate and the concentration of the 
standard sodium chloride solution in milliequivalents per liter on the abscissa. 


ation of chloride described by Shales 
and Shales® and modified by Scribner® 
is employed in this study. This method 
is used routinely for the estimation of 
chloride in urine and other liquid ex- 
creta. The procedure described below 
is accurate to a chloride concentration 
of 0.1 mEq. per liter and requires but 
a few minutes to perform. 

When excess mercuric ions are pres- 
ent in solution, a complex salt is formed 


less than 2, the solution is acidified with 
dilute nitric acid prior to titration. If, 
however, the titration is performed ata 
pH in excess of 6, a false end point 
may occur. Addition of the indicator 
may produce an immediate salmon pink 
color. Also, upon the addition of the 
first drop of mercuric nitrate, a laven- 
der color may appear. Therefore, it is 
essential that the pH be adjusted with 
dilute nitric acid to the optimum hydro- 
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gen ion concentration. If the pH is 
between 1.0 and 1.5 it is necessary to 
use an additional amount of indicator. 

PREPARATION OF SOLUTIONS. 0.1 Molar 
Standard Sodium Chloride. Weigh out 5.8454 
gm. of reagent grade sodium chloride which 
has been dried to a constant weight at 95 to 
100° C. Place in a one liter volumetric flask 


and fill to the mark with distilled water. The 
solution will contain 100 mEq. of sodium 
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isfactory ) titrate with mercuric nitrate 
solution to the first appearance of the 
lavender color. 

Calculations. Theoretically, 1 cc. of 
mercuric nitrate solution will be needed 
to arrive at the proper end point. If 
more or less than 1 cc. of mercuric ni- 
trate is required, the factor is calculated 
as follows: 


ce. of standard sodium chloride solution 


ce. of mercuric nitrate solution 


chloride and each cubic centimeter will have 
0.1 mEq. of chloride. 

0.05 Molar Mercuric Nitrate 
Weigh out 17.1321 gm. of reagent grade 
mercuric nitrate. (If this is done carefully and 
if subsequent titration against the standard 
sodium chloride reveals the two solutions to 
be equivalent, the factor used in the calcu- 
lations can be eliminated. This is not in exact 
accordance with the principles of volumetric 
analysis; however, its practicality is demon- 
strated in time saved by the person perform- 
ing a large number of analyses.) Place the 
mercuric nitrate in a liter volumetric flask, 
add 2 ec. of reagent grade concentrated nitric 
acid, and fill to the mark with distilled water. 
The solution will contain 100 mEq. of mer- 
curic ion and each cubic centimeter will have 
0.1 mEq. Store the solution in a dark bottle. 

Diphenylcarbazone Indicator. Dissolve 0.4 
gm. of diphenylearbazone (Eastman Kodak 
No. 4459) in 100 cc. of 95% ethyl alcohol. 
This will serve as stock indicator and should 
be freshly made about every 3 months. Store 
in refrigerator in a dark bottle. 

Approximately 0.1 N Nitric Acid. Place 
7 cc. of reagent grade concentrated nitric 
acid in a liter graduate flask and fill to the 
mark with distilled water. 


cc. of mercuric nitrate solution x 100 


Standardization. To exactly 1.00 cc. 
of standard sodium chloride solution 
contained in a 25 cc. Erlenmeyer flask 
add 2 cc. of 0.1 N nitric acid solution 
and 5 drops of diphenylcarbazone indi- 
cator. The resulting solution will be 
@ clear yellow. From a microburette 
(for routine use, a 5 cc. microburette 
calibrated to read 0.01 cc. units is sat- 


= factor 


The procedure for chloride determina- 
tion in biologic material is the same as 
for the standardization, the solution to 
be analyzed being substituted for the 
standard sodium chloride. Eight drops 
of indicator are used in titrating the diet 
filtrate, and 5 drops when titrating sol- 
utions that have not required nitric acid 
digestion. It is not necessary that urine 
and other relatively clear fluids be di- 
gested with concentrated nitric acid 
prior to chloride determination; how- 
ever, many secretions are frequently al- 
kaline and may need from 4 cc. to 6 cc. 
of 0.1 N nitric acid solution to reduce 
the pH to less than 2°. An initial pH of 
5 to 6 is reduced to approximately 1.5 in 
the procedure. If the factor is zero, each 
0.01 cc. of mercuric nitrate solution 
used in titration denotes a chloride con- 
centration of 1 mEq. per liter in the 
unknown solution. The equation is 
shown below: 


x factor = mEq. of chloride per liter. 


Calculation of the Total Sodium, Po- 
tassium and Chloride in the Diet. In 
the procedure the 5 gm. sample of the 
diet to be analyzed is diluted to 100 
ce. after nitric acid digestion. Since 
the concentration of sodium, potassium 
and chloride in the filtrate is expres- 
sed as mEq. per liter it is necessary to 
divide by 10 to arrive at the amount 
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of each respective ion contained in the 
5 gm. sample. The total weight of the 
diet divided by the weight of the 
sample and multiplied by the amount 
of each ion in the sample gives the total 
amount contained in the diet. Ex- 
nressed as a formula the above calcu- 
lations are as follows: 


DETERMINATION OF SODIUM, 


POTASSIUM AND CHLORIDE 
Summary. A method for the deter- 
mination of sodium, potassium and 
chloride in biologic material is pre- 
sented. The feasibility of using the pro- 
cedure to determine the content of the 
aforementioned electrolytes in diet 


samples is pointed out. 


mEq./L. in filtrate x weight of diet 


10 weight of sample 
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= total mEq. of ion in the diet 
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THE SODIUM, POTASSIUM AND CHLORIDE CONTENT OF THE 
“200 MG. SODIUM DIET” 


By H. Hutet, M.D. 
RESIDENT IN MEDICINE 


From the Department of Internal Medicine, George F. Geisinger Memorial Hospital and Foss 
Clinic, Danville, Pennsylvania ) 


For the past 5 years the tables, pub- 
lished by Bills, McDonald, Niedermeier 
and Schwartz’, listing the sodium and 
potassium content of foods and bever- 
ages have been utilized in most meta- 
bolic kitchens as a basis for constructing 
menus containing an approximate daily 
sodium content of 200 mg. Balance 
studies in this hospital on patients sup- 
posedly receiving 200 mg. of sodium 
have indicated that the actual intake of 
this ion was in excess of this amount. 
With this disparity in mind, it was de- 
cided to determine the sodium, potas- 
sium, and chloride content of a number 
of sample diets prepared by the meta- 
bolic kitchen and intended to contain 
200 mg. of sodium. 

No attempt has been made to ascer- 
tain the relative merits or demerits of 
severe sodium restriction in the man- 
agement of cardiovascular disease, but 
rather to bring to the clinician’s atten- 
tion the variability of what is commonly 
known and accepted as the “200 mg. 
sodium diet.” 


Procedure. Thirteen separate menus were 
prepared by the metabolic kitchen, each con- 
structed to contain 200 mg. of sodium with 
an allowable variation of 5%. The sodium and 
potassium content of all foods and beverages 
were obtained from the tables of Bills et al. 
Each diet contained 70 gm. of protein and 
from 1900 to 2300 calories. The menus were 
varied as much as practicable within the lim- 
itations set forth above. The Mayo Clinic 
Diet Manual® was consulted frequently for 
suggestions in the preparation of the menus. 

As an example of the menus, the compo- 
sition of diet No. 5 is shown in detail in Table 

Tap water used in assembling the diets was 


measured and samples were taken at the 
time of diet preparation for analysis as to 
the concentration of sodium, potassium and 
chloride. The importance of this step will be 
discussed further on in this report. 

In addition to the above diets, a sample 
menu of the Kempner rice and fruit diet® 
was prepared for analysis. The composition of 
this diet is set forth in Table 2. Of consider- 
able importance is the expected total sodium 
content according to the aforementioned 
tables. 


Results. The 13 “200 mg. sodium 
diets” were analyzed according to the 
procedure described in a companion ar- 
ticle. Variability in the sodium and 
chloride content of the softened tap 
water used in preparation of the diets 
necessitated frequent determination of 
these ions. Sodium concentration in the 
tap water ranged from 0.30 to 4.85 
mEq. per liter and chloride from 0.05 
to 2.00 mEq. per liter. Potassium re- 
mained at levels below 0.06 mEq. per 
liter. 

Table 3 gives the total sodium, potas- 
sium and chloride content of the 13 
diets after correction for tap water used 
in preparing the diet. For example, 
the filtrate of diet No. 5 had a sodium 
concentration of 0.555 mEq. per liter. 
The total weight of the diet specimen 
was 2091 gm. of which 800 gm. were 
tap water ata sodium concentration of 
i.10 mEq. per liter. Therefore, the total 
sodium of this diet was 23.2 mEq. less 
the 0.9 mEq. contained in the tap 
water, namely 22.3 mEq. or 513 mg. 

Four 5 gm. samples of the homogen- 
ized Kempner rice and fruit diet were 
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Breakfast: 
Orange juice 
Soft cooked eggs 
(2 yolks and small 
amount of albumen) 
Farina (cooked) 
Bread (salt-free) 
Butter (salt-free) 
Jelly 
Sugar 
Coffee 
“Protinal’’** 
Dinner: 
Roast beef 
Plain potato 
Butter (salt-free) 
Bread (salt-free) 
Carrots 
Canned peaches 
Sugar 
Coffee 
Supper: 
Beef pattie 
Baked potato 
Lettuce 
Tomato 
Bread (salt-free) 
Butter (salt-free) 
Canned pears 
Sugar 
Coffee 


TOTALS 


** 


Breakfast: 
Applesauce 
Rice (cooked) 
Sugar 
Grapefruit (one-half) 

10 A.M.: 

Pineapple juice 
Cherries 

Dinner: 

Rice (cooked) 
Butter (salt-free) 
Peaches (canned) 
Sugar 
Orange juice 

2 P.M.: 
Watermelon 

Banana 

Supper: 

Rice (cooked) 

Pears (canned) 

Sugar 

Grape‘ruit juice 
Bedtime: 

Rhubarb 

Orange slices 
Tap water (rinsing) 


TorTaLs 


TABLE 


W eight 
gm. 


200 
50 


2060 


Weight 
gm. 


Carbohydrate 


gm. 
22.0 

0.3 
21.8 
11.9 


10.0 
10.0 


238.8 


Carbohydrate 


gm. 


66.0 
11.0 

5.0 
20.0 


35.1 
24.0 


438.5 


Protein 


1.—“200 MG. SODIUM DIET’’—NO. 5* 


gm. 


1.6 


75 


gm. 


21.2 


1 
* The caloric value of this diet is 2188 calories. 
National Drug Company, Philadelphia, Pa. 


Protein 


* The caloric value is 1881 calories. 
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TABLE 2.—KEMPNER RICE AND FRUIT DIET* 


Fat 
gm. 


6 


Sodium 


mg. 


Sodium 


mg. 


an 
chl 
ric 
ar 
tio 
in 


LJ 


Wi 
co 


Fat 
|_| gm. |_| 
|__| 0.4 0.6 
6.0 5.3 30.1 
165 pe 0.1 15.0 
23 0 0.7 7.0 
10 10.0 0.5 
10 || 0.7 
10 
200 0.4 
36 11.8 22.5 10.8 nH 
60 14.4 14 30.0 
100 19.1 2.0 0 0.8 
30 30. 
23 11.9 2.0 0 7.0 
100 6.0 0.7 0 31.0 
: 100 18.2 0.4 0 10.0 
10 10.0 
200 0.4 
60 14.6 20.0 31.0 
100 22.5 2.4 0.1 0.8 
20 0.6 0.2 2.0 
100 4.0 1.0 0.3 3.0 
23 11.9 2.0 0.7 7.0 
20 20.0 1.0 
200 36.8 0.4 0.2 16.0 
10 10.0 
200 0.4 
|_| |__| 
100 9.0 0.3 
200 44.0 4.2 0.2 1.0 
5 5.0 
250 25.3 1.$ 5 1.3 
. 200 24.0 1.0 
100 28.3 6 0.8 
300 66.0 6.3 3 1.5 
8 3.0 2 
100 10.0 5.0 
5 5.0 
200 24.0 0.6 
200 13.8 1.0 0.6 
100 23.0 1.2 2 0.5 
: 300 6.3 3 1.5 
100 8.0 
5 
200 0.8 
135 3 l 2.6 
160 0.3 
300 
29038 4.7 26.0 
( 86 ) 
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analyzed for sodium, potassium and 
chloride. Tap water used in cooking the 
rice and rinsing the Waring Blendor 
amounted to 1300 cc. The concentra- 
tion of sodium, potassium and chloride 
in the tap water was 2.460, 0.058 and 
1.10 mEq. per liter, respectively. 

The total weight of the diet specimen 
was 2866 gm. Table 4 tabulates the 
concentration of sodium, potassium and 


equal to 169 mg. Comparing this figure 
to the expected sodium content of the 
diet as shown in Table 2 reveals that it 
is approximately 6% times greater. The 
average total potassium in the diet was 
174 mEq. or 6,786 mg. The total chlo- 
ride in the diet after tap water correc- 
tion was 56 mEq. 

Comment. The most significant find- 
ing of this study is that all the diets 


TABLE 3.—TOTAL SODIUM, POTASSIUM, AND CHLORIDE IN 
THIRTEEN “200 MG. SODIUM DIETS” 


Actual Sodium 


Expected Sodium 
mg. mEq. 
200 14. 
209 32. 
200 22 
200 13 
207 51! 22, 
202 35. 
200 18. 
200 ‘ 16 
200 32 
205 23. 
191 : 23. 
200 19. 
191 : 16. 


1 
5 
2 
3 
3 
9 
2 
6 
1 
4 
1 


200 mg. 513 mg. 22.3 mKq. 


Actual Chloride 
mg. 1g. mg. 
2145 55. 831 
1603 1459 
2558 1690 
2427 1502 
2527 1409 
2360 1534 
2168 1555 
2137 1250 
2781 1278 
2441 1498 
2562 1122 
2223 934 
1502 682 


2264 mg. 1288 mg. 


Actual Potassium 


~ 


N= & 
We * 


58.1m Eq. 


36.3 mEq. 


TABLE 4.—KEMPNER RICE AND FRUIT DIET 


Sodium 


Filtrate No. 1 
Total in diet 
Filtrate No. 2 
Total in diet 
Filtrate No. 3 
Total in diet 
Filtrate No. 4 


0.186 mEq./L. 


10.66 mEq. 


0.186 mEq./L. 


10.66 mEq. 


0.182 mEq./L. 


10.43 mEq. 


0.182 mEq./L. 


Total in diet 10.43 mEq. 


chloride in the filtrates of the 4 samples 
and the total amount of each ion in 
the diet according to each sample. The 
average sodium content of the diet as 
determined from the 4 samples anal- 
vzed was 10.54 mEq. This figure minus 
the 3.20 mEq. of sodium contained in 
the 1300 cc. of tap water gives the av- 
erage actual sodium value of the diet, 
namely 7.34 mEq. of sodium. Trans- 
lated to milligrams, the 7.34 mEq. is 


Potassium Chloride 


3.10 mEq./L. .0 mEq./L. 
177.7 mEq. 57.3 mEq. 
3.05 mEq./L. 1.0 mEq/L. 
174.8 mEq. 57.3 mEq. 
2.93 mEq./L. 1.0 mEq./L. 
168.0 mEq. 57.3 mEq. 
3,07 mEq./L. 1.0 mEgq./L. 
176.0 mEq. 57.3 mEq. 


analyzed contained considerably more 
sodium than the expected amount ac- 
cording to the tables of Bills et al'. Of 
additional importance is the wide var- 
iation in the total sodium content of the 
diets. In the group of 13 diets expected 
to contain 200 mg. of sodium, the ac- 
tual amount ranged from 304 to 812 
mg., with an average of 513 mg. The 
Kempner rice and fruit diet was the 
only one of the group whose total so- 


Ss. 
4. 
5. 
6. 
8. 
9, 
10. 
11 
12. 
13. 


$8 SODIUM, POTASSIUM AND CHLORIDE 
dium was less than 200 mg. Even then, 
the sample diet analyzed had an ex- 
pected sodium content of 26 mg., 
whereas the actual value was 169 mg. 
This finding agrees with Kempner’s 
statement® that the rice and fruit diet 
allows a daily sodium intake of ap- 
proximately 150 mg. 

No satisfactory correlation could be 
made between the expected potassium 
content and the actual amounts found 
in this study. The sample menu of the 
Kempner rice and the fruit diet had an 
expected potassium content of 3000 mg. 
while the average amount found was 
6,786 mg. Satisfactory tables could not 
be found with which to compare the 
chloride content of the diets studied. 
Sherman’s tables* when applicable in- 
dicated an expected chloride content of 
approximately one-third the amount ac- 
tually present. 

The high concentrations of sodium 
and chloride found in softened water 
emphasize the importance of evaluating 


hospital water supplies when planning 


a program of low sodium diets. 
Furthermore, it is advisable to check 


ACKNOWLEDGMENT: The author wishes to 


CONTENT OF 200 MG. SODIUM DIET 

the water on several occasions because 
of the relatively wide variation in the 
concentration of these ions. It is not in- 
conceivable that the sodium content of 
the hospital water supply could nullify 
the efforts of the clinician to provide 
the patient with a regimen of sodium 
restriction. 

The results of this study cast con- 
siderable doubt on the validity of the 
tables commonly used for computing 
the sodium content of diets. Any clin- 
ical comparison’ of the Kempner rice 
and fruit diet and other diets expected 
to contain less than 200 mg. of sodium 
necessitates actual determinations of 
the sodium content in diet samples 
prior to their evaluation. 

Summary. The sodium, potassium 
and chloride content of the Kempner 
rice and fruit diet and 13 diets with 
an expected sodium content of 200 mg. 
is presented. All the diets analyzed 
contained considerably more sodium 
than was anticipated according to the 
tables used in the preparation of the 
diets. 


thank Rose Marie Courogen and Nancy L. 


Spire of the Dietary Department for preparing the diets used in this study. 
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QurnwwrinE therapy has been the sub- 
ject of controversy since its introduction 
for the intentional alteration of cardiac 
arrhythmia. by Frey in 1918*, four 
years after Wenckebach’s'* report of 
a patient who was able to abolish at- 
tacks of auricular fibrillation by the use 
of quinine. Disagreement has centered 
not so much about the efficacy of quin- 
idine in terminating the various ar- 
rhythmias as about whether the bene- 
fit to be expected from conversion to 
normal sinus rhythm outweighs the 
risk of serious toxicity or sudden death 
from use of this drug. Continued re- 
search into the mechanism of action of 
quinidine and related compounds has 
not resulted in the introduction of more 
effective and less toxic compounds. The 
present review, therefore, includes in- 


formation considered most useful as a 
guide to the rational use of this potent 
and toxic drug. Contributions of recent 
years will be emphasized, and reports 
containing sufficient detail to allow 
evaluation and recorded opinions based 
on unreported experience are both 
included. 

Pharmacodynamics. A. source. The 
bark of the various species of cinchona 
tree, which contains as much as 3% 
quinidine, is the commercial source of 
this drug'*®. Whereas one species (C. 
succirubra) is grown for its yield of 
“pharmaceutical bark” high in quini- 
dine’**, the bulk of the drug is 
prepared by isomerization of the 
dextrorotatory stereoisomer, quinine****, 
Quinine and quinidine have similar ac- 
tions on the heart, but it has been 


(89) 


( 
GO MEDICINE 


clearly shown, first by Frey*, that quin- 
idine is more effective, being about 
five to ten times more potent”. 

B. PREPARATIONS. Quinidine for oral 
administration is usually dispensed as 
the sulfate. This salt contains 83% quin- 
idine but is only sparingly soluble in 
water (1 gm. per 100 cc. )'*° and, there- 
fore, inconvenient to dispense in solu- 
tion. Quinidine lactate contains 78% 
quinidine and is more soluble“, as is the 
gluconate, which contains 62% quini- 
dine®. These two salts are available for 
intramuscular administration. Quinidine 
sulfate as a 20% solution in propylene 
glycol has also proved to be a satisfac- 
tory preparation for intramuscular in- 
jection*®. Rectal administration®® and 
enteric-coated tablets designed to give 
delayed absorption’* have also been 
employed. Some commercial prepara- 
tions of quinidine have been found to 
contain as much as 20% di-hydroquini- 
dine’™®. This compound is somewhat 


more potent than quinidine, being 
equally effective in as little as one- 
half the dose”, and may have a some- 


what shorter duration of action’. 
When it is present as a contaminant, 
this is of little clinical importance be- 
cause of the relatively small amount 
involved. 

C. MODE OF ACTION. The mechanism 
of action of quinidine is unknown. Quin- 
idine is one of a large group of sub- 
stances, including procaine and its salts, 
all of which have similar cardiac effects 
and produce local anesthesia*';**. Quin- 
idine, in low concentration, diminishes 
oxygen uptake and inhibits anaerobic 
glycolysis by slices of rat auricle in 
vitro'*". It has been supposed, there- 
fore, that depression of oxidative 
metabolism may be partially respon- 
sible for the observed actions of quini- 
dine on the heart. Others??:3° have sug- 
gested that quinidine may act by inter- 
fering with the normal functioning of 
processes requiring acetylcholine. It has 


been reported that quinidine lactate 
given intravenously to anesthetized 
dogs reduces the plasma potassium to 
levels as low as 7 mg. per 100 cc. with- 
out affecting the electrocardiogram™. 
The relevance of this observation to 
the action of quinidine in man has not 
been established. 

D. RELATIONSHIP OF QUINIDINE BLOOD 
LEVEL TO CLINICAL EFFECT. It is reason- 
able to question that there is any use- 
ful relationship between quinidine 
blood level and clinical effect, since 
there is extreme variability in levels at 
which a given effect occurs in different 
patients. For example, Kalmansohn 
and Sampson*’ have found that the 
blood concentration in a series of pa- 
tients at the time of reversion of au- 
ricular fibrillation ranged from 3.3 to 
23.7 mg./L. In addition, a change in 
cardiac rhythm sometimes occurs only 
after the peak blood level has been 
passed'!*, However, in any given pa- 
tient a rise in blood level is associated 
with increasing prolongation of the QT 
interval®*:76 and, in those with fibrilla- 
tion of the auricles, a fall in the rate of 
oscillation of the baseline of the electro- 
Delevitt and Poin- 
dexter** have reported 2 patients who 
were subject to paroxysms of nodal 
tachycardia, in whom recurrences seem- 
ed to occur only when quinidine levels 
fell below 1 mg./L. This suggests that 
a critical blood level may exist in a 
given individual under some circum- 
stances. Weiss and Hatcher'?* do not 
consider the level within the myocar- 
dium to be crucial, since they found 
that rapid intravenous injection of quin- 
idine in cats caused the heart to stop 
beating while the level within the my- 
ocardium was still low. 

E. DETERMINATION AND USEFULNESS OF 
BLOOD LEVELS. Earlier chemical meth- 
ods for determination of quinidine’ 
have largely been replaced by the more 
sensitive and convenient’ procedure of 
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brodie and Undenfriend!®:*8, which is 
based on the quantitative fluorescence 
of solutions of quinidine. Determination 
of blood levels of quinidine in a signifi- 
cant number of patients has added ma- 
terially to the understanding of the 
clinical pharmacodynamics of the 
drug, but it is unlikely that routine use 
of frequent estimations of blood level 
would prove to be of great value. It 
has even been suggested that reliance 
on blood levels as a guide to therapy 
is dangerous, because of the great var- 
iation in effect observed at a given level 
in different patients'**. Scherf!™ be- 
lieves that estimation of blood level 
may be helpful in the occasional patient 
who shows no effect from large oral 
doses. If the concentration of quinidine 
in-the blood is low in such a patient, 
this is interpreted as evidence of poor 
absorption and as an indication that 
unusually high dosages can be given 
safely. 

F’. FACTORS INFLUENCING BLOOD LEVEL, 
ABSORPTION. Absorption of quinidine 
after oral administration is usually es- 
sentially complete, with only 1 to 3% 
of the dose being recoverable in the 
stool®™. Gastric anacidity and hyper- 
acidity are without effect*', but peak 
levels are reached more quickly if the 
patient’s stomach is empty at the time 
of administration of the drug*®.55, Salol- 
coated, alkali-soluble tablets give a de- 
layed absorption and have been recom- 
mended for prophylaxis in patients 
subject to nocturnal attacks of arrhyth- 
mia'’*, Large doses given rectally pro- 
duce only low levels*5-65, presumably 
because of poor absorption of the drug. 
Intramuscular administration is useful 
when nausea and vomiting or other con- 
traindications to oral therapy exist. 
Blood levels obtained by this route 
parallel those with oral quinidine**, ex- 
cept for evidence of somewhat more 
rapid onset of action®4°-193 and of high- 
er levels persisting after 24 hours?*-*5, 


Distribution in the Body. Quinidine 
rapidly enters the organs of the body 
after intravenous injection, less than 
6% being present in the blood of dogs 
7 minutes after injection'*' and 5% in 
the blood of cats 5 minutes after in- 
jection'*®. When an essentially stable 
plasma level is maintained, tissue levels 
are uniformly 10 to 20 times higher 
than those of the plasma, being highest 
in the glandular tissues and lungs®*. In 
muscular tissues, uptake appears to be 
related to activity, with a decreasing 
order of concentration in the heart, 
diaphragm, and gastrocnemius muscle 
of the dog'*!. Curves of the rise and fall 
of tissue and plasma levels tend to be 
parallel®*:'** indicating ready access of 
the drug to the tissues with no im- 
portant lag in excretion from the organs 
as plasma levels fall. 

Excretion and Destruction. Less than 
20% of the quinidine administered can 
be recovered unchanged in_ the 
urine®!1'3.141 and only a trace appears 
in the bile*, indicating that the drug is 
primarily metabolized rather than ex- 
creted. It has been shown that quini- 
dine is destroyed by the perfused 
liver'*® and that enzymes present in 
homogenates of rabbit and sheep liver 
break it down to compounds closely 
similar to those found in human 
urine****, Clinical hepatic or renal in- 
sufficiency does not constitute an in- 
dication for ‘reduced dosage, since 
blood levels in patients with  cir- 
rhosis of the liver or azotemia 
have not been found to be abnormally 
high'**. It has been reported”! and con- 
firmed'??. that quinidine disappears 
more slowly from the blood of patients 
with congestive heart failure than from 
that of controls, 57% remaining after 12 
hours in the former as compared with 
30% in the latter. This is of doubtful 
clinical importance, since peak levels 
obtained in the two groups are the 
same. 
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G. DOSAGE SCHEDULES: THE TEST DOSE. 
It is customary to give a “test dose” of 
0.2 gm. of quinidine before instituting 
a course of treatment, observing the 
patient for 30 minutes** to 24 hours" 
to detect any possible reaction. The de- 
velopment of cinchonism or respiratory 
depression after this dose has been con- 
sidered to contraindicate further ther- 
apy’*, but such an occurrence must be 
extremely rare. Two cases of transient 
ventricular fibrillation following admin- 
istration of 0.2 gm. of quinidine by 
mouth have been reported®*; and one 
patient in whom the QRS duration was 
0.20 sec. before treatment died 3 hours 
after this dose, presumably of ventric- 
ular fibrillation®*. In another patient, 
administration of 0.4 gm. of quinidine 
was followed in one-half hour by nau- 
sea and vomiting, then in 2 hours by a 
clonic convulsion and Cheyne-Stokes 
respiration followed by apnea, requir- 
ing artificial re spiration. Four more con- 
vulsions and more nausea and vomiting 
occurred, but the patient finally recov- 
ered'!, Because of the rarity ‘of such 
reactions and lack of any evidence that 
use of a test dose decreases the inci- 
dence of serious toxic reactions to quini- 
dine, it is unwise to defer therapy in 
this manner when delay in effective 
treatment is undesirable.* 

Oral Dosage Schedules. After inges- 
tion of a single dose of quinidine, at 
least 90% of the maximal level is usually 
reached within 2 hours**:35.65,113. after 
8 hours 42 to 73% remains; and at the 
end of 24 hours the level is from zero 
to 22% of the peak value®. When 
doses are repeated at 4-hour intervals 
around the clock, little rise in blood 
level occurs after the first day in the 


majority of patients, although the ab- 
solute peak may be reached on the 
second or third day'!**!, When this 
schedule is continued, plasma _ levels 
show a decrease after the fourth day'"*. 
A similar plateau in blood level is ob- 
served when doses are given at inter- 
vals of 2 hours, suggesting that the 
amount removed from the blood is pro- 
portional to the blood level. With doses 
at intervals of 2 hours, no increment in 
level is regularly observed after the 
sixth dose even if 6 or 7 additional doses 
are given™ 113, Only a slight cumulative 
effect is diteinnd when quinidine is 
given at intervals of 6 hours or 

The specific dosage schedule used 
must take into account the necessity 
of obtaining an immediate effect and 
the availability of competent observa- 
tion of the patient. A schedule of 0.2 
gm. every 4. hours for 24 hours, with 
an increase in dose of 0.2 gm. each 
day, has been commonly employ ed 
wien there is no urgency. When a more 
rapid effect is wandied. courses of 6 
doses of 0.2 gm. at 2-hour intervals 
can be given, pre the dose increased 
by 0.2 gm. with each course. When the 
patient is under observation only dur- 
ing the day, one such course can be 
given each day and no quinidine ad- 
saiadotened at night. Some prefer to 
start with doses of 0.4 gm. each, since 
relatively few patients respond to the 
smaller dose. To achieve a rapid effect 
in seriously ill “ nts one may in- 
crease the dose by 0.2 gm. every 4 hours 
in pyramid fashiont. Use of 0.2 gm. 
doses at 10-minute intervals for the 
same purpose has also been reported, 
a linear rise to a blood level of 11 mg./ 


*Fatal sensitivity to quinidine is fortunately rare, but cannot be ignored. The most serious 


reactions begin within an hour. 


A dose of 0.2 gm. can kill and is therefore too large for 


testing. This writer therefore gives "A 1 gm. initially, and then in an hour (a not undue delay), 
if no symptoms of allergy have occurred, proceeds with the usual dosage. It is pointed out 
that drug sensitivity is more frequent in those with paroxysmal supré aventricular tachycardias 


than in other types of arrhythmia.—Editor. 
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L. after 2% hours having been obtained 
after 1.4 gm. was given to one patient*’. 
This schedule would appear to have a 
disadvantage in that the rapid rise in 
blood level would be expected to con- 
tinue for some time after cessation of 
medication. 

Obviously, it is not the total quantity 
of quinidine given that determines the 
blood level but rather the rate of ad- 
ministration and absorption. Every pa- 
tient receiving quinidine should be 
carefully observed and preferably ex- 
amined before each dose. Frequent 
electrocardiograms are desirable and 
they are imperative in patients receiv- 
ing large doses**, namely, over 0.4 gm. 
every 2 hours. 

Intramuscular Dosage. Oral and in- 
tramuscular doses and dosage schedules 
are essentially interchangeable, since 
available data indicate no important 
difference in levels obtained after equal 
doses by these two routes*®:113, The ac- 


tion of intramuscular quinidine may be 
somewhat more rapid in onset and 
somewhat more 
Intravenous Dosage. Quinidine has 
been given intravenously with more 
frequency in recent years, and many 


reports indicate the effectiveness of 
the drug when administered by this 
Formerly, little at- 
tention was giveu to the exact speed of 
administration, and rapid injections 
with consequent high levels may have 
been partially responsible for the im- 
pression that quinidine is excessively 
toxic when given intravenously'*. The 
maximal effect on the rate of oscillation 
of the baseline of the electrocardiogram 
in patients with auricular fibrillation’** 
and the greatest lengthening of the QT 
interval!* occur within the first 15 min- 
utes after the injection. The extent of 
these effects is approximately 50% 
greater than when the same dose is 
given orally or intramuscularly'*'**. 
Several satisfactory methods have been 


reported in which the more soluble 
salts of quinidine, or the sulfate, are 
given in an infusion at a rate of ap- 
proximately 25 mg./min., the rate of 
the infusion being adjusted according 
to the response of the patient”. 

H. CARDIOVASCULAR EFFECTS. An em- 
pirical approach to the classification of 
the cardiovascular actions of quinidine 
is necessary because the fundamental 
mechanisms of its action are difficult to 
separate and document, even with re- 
fined techniques in experimental ani- 
mals. Quinidine is a vasodilator, pro- 
ducing a fall in blood pressure in man 
and dogs which is unaccompanied by 
any reduction in cardiac output*!°**° 
and can be reversed with phenylephrine 
hydrochloride'**, splanchnic stimula- 
tion, or epinephrine®*. Rarely, this ac- 
tion may produce serious hypotension”. 
Quinidine is also vagolytic, blocking the 
slowing effect of maximal vagal stimu- 
lation in dogs*? and of carotid sinus 
stimulation in man*'. The rise in ven- 
tricular rate that accompanies its use 
in auricular fibrillation may be in part 
due to this action. The rate of impulse 
formation in the pacemaker may be 
lowered. This occurs regularly in ven- 
tricular and supraventricular® tachy- 
cardias, where slowing usually precedes 
the apparent abolition of the ectopic 
pacemaker. Quinidine has no effect or 
actually increases the rate in cases of 
sinus tachycardia®. It may be respon- 
sible for the production of ventricular 
premature contractions and ventricular 
Since quinidine is 
useful in the treatment of these two 
arrhythmias when they are not caused 
by its use, it is of utmost importance 
to recognize this complication when it 
occurs, since administration + addi- 
tional quinidifie may result in death of 
the patient from ventricular fibrilla- 
tion®®, Procaine amide has been success- 
fully used in treatment of quinidine- 
induced ventricular tachycardia'*, but 
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this drug is also capable of inducing 
this arrhythmia. Quinidine prolongs 
conduction time. For example, it widens 
the QRS complex of the electrocardio- 
gram and may produce reversible 
bundle branch block*. In some cases of 
Wolff-Parkinson-White syndrome, quin- 
idine restores a normal electrocardio- 
gram’, 

I. EXTRACARDIAC EFFECTS AND TOX- 
Quinidine may produce _pro- 
found effects in many organ sys- 
tems. Nausea, vomiting, abdominal 
cramps, and diarrhea are the most 
commonly observed toxic symptoms. 
Whereas these are usually seen only 
with oral therapy and are believed to 
be usually unrelated to the quinidine 
blood level®*, they may occur when 
the intravenous route is used!*8, In cats 
given parenteral quinidine, wretching 
occurs even after evisceration®®. Tin- 
nitus, deafness, vertigo frequently 


develop early during the course of 
therapy but in some patients they ap- 


pear only after high levels have been 
reached®*. Diplopia, scotomata, colored 
visual aura, and blurring of vision also 
occur, usually at high blood levels. 
Central nervous system effects may take 
the form of headache, faintness, col- 
lapse, convulsions, tremor, drowsiness, 
confusion, incoordination®’, mental de- 
pression’, a feeling of oppression, or 
extreme excitability. Respiratory failure 
is a rare and serious toxic effect. Ac- 
cording to Lewis", it is this complica- 
tion that originally led to the use of a 
test dose followed by a 24-hour 
period of observation. A number 
of fatalities from respiratory  de- 
pression have been reported*®, Ex- 
perimentally, the use of artificial res- 
piration and metrazol or caffeine with 
sodium benzoate*®:132 have proved to 
be of value in the treatment of this 
complication. One case has been re- 
ported in which respiratory paralysis 
did not appear until after 2 to 3 days 


of therapy with quinidine’®’. Obviously, 
the use of a test dose would have been 
of no value in this patient. 

Various allergic phenomena have 
been observed. Patients who react to 
quinidine may not react to quinine, 
and vice versa, but this is not invar- 
iable'®:#*:!2!,_ Recently, a number of 
cases of thrombocytopenic purpura 
It has been demonstrated that quini- 
dine added to the blood of these pa- 
tients in vitro causes clumping of the 
platelets'?:'®. These patients had re- 
ceived courses of quinidine prior to 
the one during which thrombocytopenia 
was first noted. In one patient, a test 
dose of 3 mg. of quinidine caused a 
fall in platelets®. Febrile hypersensi- 
tivity is another uncommon toxic man- 
Jt usually de- 
velops after the patient has been re- 
ceiving the drug for a few days or 
when the drug is resumed after a short 
rest Drug fever from 
quinidine has sometimes been mistaken 
for a cardiovascular complication such 
as embolism!!*. The skin is uncom- 
monly involved, but fixed drug erup- 
tion*’, urticaria’, and exfoliative der- 
matitis®’.123 have been observed. 

Quinidine Treatment of the Arrhyth- 
mias. A. CHRONIC AURICULAR FIBRILLA- 
tion. Adminsitration of quinidine to 
patients with chronic fibrillation of the 
auricles is a procedure which carries a 
significant risk, even in the most ideal 
candidates. Therefore, for each patient, 
the likelihood that a significant benefit 
will be obtained must be weighed 
against the probability of untoward re- 
action or death. 

Benefits of Return to Normal Rhythm. 
The conversion of chronic auricular 
fibrillation to normal sinus rhythm has 
been advocated to prevent the forma- 
tion of potential emboli in the non- 
contracting auricle, to increase the 
cardiac efficiency in patients with 
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congestive heart failure, and to relieve 
palpitation and subjective symptoms in 
patients who are signficantly disabled 
by such complaints. It has apparently 
been established that there is an in- 
creased incidence of systemic emboliza- 
tion in patients with auricular fibrilla- 
tion™’*, but there is no convincing 
evidence that restoration of normal 
sinus rhythm will reduce this danger?® 
‘5. The fact that emboli occasionally 
became dislodged when normal rhythm 
is restored, or soon thereafter, suggests 
that in some patients stasis in the au- 
ricles is relieved. In enlarged auricles 
contraction is feeble at best, and in two 
studies*®.'°° roentgenograms taken be- 
fore and after reversion to sinus rhythm 
have demonstrated no decrease in the 
size of the auricles. The use of quini- 
dine to restore normal rhythm when 
frequent embolization occurs in the 
presence of chronic auricular fibrilla- 
tion has been both advocated!42:!46 and 
condemned™. More observations on 
carefully studied series of patients are 
needed to establish the value of this 
procedure. 

There is ample objective evidence 
that restoration of normal sinus rhythm 
improves the efficiency of the heart in a 
majority of patients with cardiac insuf- 
ficiency and auricular fibrillation. There 
is an increase of 31 to 43% in the low 
cardiac which at 
times reverts to a normal level®®. Cir- 
culation time and, 
less frequently, vital capacity®:%.116,116 
and central venous pressure®*"!7 return 
toward normal. These changes have 
been observed in patients previously 
under maximal treatment with mercur- 
ial diuretics and digitalis, in whom the 
ventricular rate was normal at rest 
before return of sinus rhythm and in 
whom no significant change in rate ac- 
companied the change in mechanism. 
Evidence of increased peripheral circu- 
lation has also been found in the form 


of a decrease in the amount of oxygen 
extracted from the arterial blood dur- 
ing circulation through the extremi- 
ties®?:115.116. The reports of many pa- 
tients in whom uncontrolled or poorly 
controlled congestive heart failure was 
markedly decreased by return of nor- 


‘ mal rhythm attest to the clinical impor- 


tance of these laboratory observa- 
These benefits cannot 
be expected in all patients'®°°*, and 
no method of selecting those who will 
show significant and lasting improve- 
ment is available. Phillips and Levine 
have emphasized the importance of re- 
verting the small group with auricular 
fibrillation and congestive heart failure 
in whom there is no other evidence of 
heart disease. They believe that cardiac 
insufficiency in such patients is caused 
by the arrhythmia and state that with 
return of normal rhythm the patients 
are benefited tremendously and restor- 
ed to good health. 

The subjective improvement that oc- 
curs in many patients at the time of 
restoration of regular rhythm has been 
Viko, Marvin, 
and White'*® cite the case of a physi- 
cian who was disabled by dyspnea and 
palpitation, despite the absence of ob- 
jective evidence of heart failure, who 
was able to return to practice after re- 
version of auricular fibrillation. Exer- 
cise intolerance in auricular fibrillation 
may be based on the excessive rise in 
pulse rate on exertion which has been 
observed to be characteristic of this 
arrhythmia, even when the resting pulse 
is controlled by Such 
beneficial results are not universal; 
indeed some patients are not aware of 
the change in rhythm®!;”°, 

Likelihood that Quinidine Will Re- 
store Normal Rhythm. In 1,082 unselect- 
»d cases of auricular fibrillation gathered 
from the literature by Holzman and 
Brown, the average rate of successful 
restoration of normal rhythm with 
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quinidine was 71%. In individual series 
this has varied from 53 to 89%7:®, de- 
pending presumably upon the compo- 
sition of the series and the vigor of 
therapy. Greatest success is attained in 
those in whom auricular fibrillation 
has persisted after control of thyro- 
toxicosis. In this group, 90 to 96% re- 
spond to treatment immediately after 
thyroidectomy*. In patients with active 
thyrotoxicosis, tolerance to quinidine is 
increased'’, and few respond to ther- 
apy'*?. Long duration of the arrhyth- 
mia does not preclude successful treat- 
ment, ready conversion having been 
obtained with treatment after the ar- 
rhythmia had been present for 10, 12 
and 15 years’. On the other hand, 
success is less likely in the presence of 
an enlarged heart and congestive heart 
failure®®:113, 

The Period of Active Therapy. Quini- 
dine characteristically produces a re- 
duction in the rate of impulse forma- 
tion in the fibrillating auricle, as evi- 
denced by a decrease in the rate of 


oscillation of the baseline of the electro- 
cardiogram. This is accompanied by a 
rise in the ventricular rate, which pre- 


cedes the return of normal sinus 
rhythm. Lewis’® recommended digi- 
talization of the patient prior to use of 
quinidine to minimize the rise in ven- 
tricular rate, and this has been the 
practice of most of those reporting 
series of patients. Adequate digitaliza- 
tion does not always prevent the ap- 
pearance of a rapid ventricular rate®: 
113,138 cases of 1:1 conduction at rates 
of 220 and 260 beats per minute having 
been reported. A rhythm clinically and 
electrocardiographically indistinguish- 
able from auricular flutter regularly de- 
velops during treatment. Goldman‘? has 
reported its appearance in 34 of 48 pa- 
tients under treatment, and Fleisch- 
mann** observed it in 9 of 34 patients. 
The appearance of auricular flutter 
should not be considered a contrain- 


dication to continuation of therapy, 
since the majority of patients will re- 
vert to normal sinus rhythm with con- 
tinued treatment*’. Occasionally, au- 
ricular flutter with 2:1 or 4:1 block has 
been mistaken for a return to normal 
rhythm”. This error can be prevented 
by routinely obtaining an electrocardio- 
gram when a sinus mechanism is be- 
lieved to have been restored. These 
records will usually reveal a prolonged 
F-R interval immediately after conver- 
sion®?, 

Untoward Reactions During Therapy. 
Untoward reactions take the form of 
embolism and sudden death. Rarely, 
angina pectoris is said to return in a 
patient who has been relieved of this 
symptom by the development of auricu- 
lar fibrillation. Although the recent 
tendency has been to minimize the 
danger of embolism at the time of con- 
version and immediately thereafter’, 
there is no doubt that this hazard is 
a real one. Transient hemiplegia oc- 
curred within 48 hours of conversion 
in 2 of 38 patients restored to normal 
sinus rhythm by Maynard**; and 6 
embolizations occurred among 147 pa- 
tients reported by Clark- 
Kennedy” reported 3 patients with 
mitral stenosis who had embolic epi- 
sodes associated with the return of 
sinus rhythm. The true incidence of 
embolism is unknown, but it is clear 
that many of the cases of sudden death 
during quinidine treatment of auricular 
fibrillation are attributable to ventricu- 
lar fibrillation or cardiac arrest'*® rather 
than to emboli. Parkinson®® found 22 
sudden deaths among 554 reported 
cases, Burwell and Dieuaide** reported 
2 deaths among 16 patients, and Be- 
dard* had 3 sudden deaths among 67 
patients treated. Viko, Marvin, and 
White!?* found sudden death to occur 
more than twice as commonly during 
hospitalization of patients with auricu- 
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lar fibrillation who received quinidine 
than of those who did not. 

Relapse with Return of Auricular 
Fibrillation. There is a strong tendency 
for auricular fibrillation to recur after 
originally successful treatment. The 
likelihood of relapse is greater in those 
with severe heart disease®, but it can 
be reduced by use of maintenance doses 
of quinidine. In a group of patients 
receiving no maintenance therapy, 
Maynard* found that 71% relapsed and 
could not be again converted to normal 
thythm. Holzman and Brown®’ re- 
ported that 75% of their series relapsed 
in an average of 6 months without 
maintenance therapy, and Wolff and 
White? have had 70% relapses in 4 
vears. Kohn and Levine’ found that 
499 relapsed within one year when a 
maintenance dose of 0.2 gm. two or 
three times a day was _ prescribed. 
Sokolow'!*, who recently quoted a re- 
lapse rate of 20%, attributes this low 


incidence to use of relatively large 


maintenance doses, that is, 0.4 gm. 
three or four times a day. 

Prolongation of Life. No evidence has 
been offered that life is prolonged in 
an unselected group of patients with 
chronic auricular fibrillation who are 
restored to normal rhythm by a course 
of quinidine. In two follow- -up studies 
totaling approximately 100 patients, 
there was no evidence that life was pro- 
longed by the resumption and mainten- 
ance of normal rhythm?!”%14°, Those 
patients in whom reversion was at- 
tempted and failed lived as long 
those who were successfully con- 
verted!2¢, 

Indications for Treatment. On the 
basis of these data, the clearest indica- 
tions for treatment of chronic auricular 
fibrillation are in young patients with- 
out other evidence of heart disease, in 
the rare patient in whom auricular 
fibrillation may be the sole cause of 
cardiac insufficiency, in those in whom 


auricular fibrillation persists after con- 
trol of thyrotoxicosis, and in some pa- 
tients disabled by palpitation. Attempt- 
ed conversion of patients with truly in- 
tractable congestive heart failure is 
justified on the grounds that the situ- 
ation is hopeless and there is a 
reasonable expectation of benefit to 
some. An appreciable fatality rate 
from such treatment is to be expected, 
since the likelihood that quinidine will 
produce sudden death is greater in 
patients of this type. 

B. THE PAROXYSMAL SUPRAVENTRICU- 
LAR TACHYCARDIAS. In this category are 
included paroxysmal auricular fibrilla- 
tion, auricular flutter, auricular tachy- 
cardia, and nodal tachycardia. Because 
these arrhythmias usually revert spon- 
taneously or respond to sedation, vagal 
stimulation, or digitalis, quinidine has 
usually been used only in relatively 
refractory cases. It is reported to be 
very useful for this purpose**:®7,86,96,105, 
106,141, although extensive data are not 
available on its relative effectiveness or 
toxicity in comparison with other 
methods when used as the initial 
treatment. 

C. VENTRICULAR TACHYCARDIA. Hep- 
burn and Rykert®* have reported 17 pa- 
tients with ventricular tachycardia who 
received no therapy. Fourteen died. Of 
the 3 patients who recovered, in 2 
tachycardia was caused by quinidine 
given previously. Therefore, it is clear 
that successful treatment of this ar- 
rythmia is lifesaving. Dramatic clin- 
ical improvement follows the return 
of normal sinus rhythm in the majority 
of patients**, and success is the rule 
when vigorous treatment is employed. 
Of 57 patients with ventricular tachy- 
cardia reported by Armbrust and Le- 
vine*, all but 5 responded. Others have 
obtained reversion in 7 of 814% and 26 
of 28 patients®*. The majority of pa- 
tients who are not in shock and in 
whom there is no contraindication to 
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oral medication respond to quinidine by 
mouth. Forty-six of 57 patients treated 
by Armbrust and Levine respond- 
ed favorably to the oral drug given in 
pyramid fashion, 0.2 gm. initially, with 
an increase in dose of 0.2 gm. every 
4 hours. There are many reports of 
the successful use of intravenous quini- 
dine in this arrhythmia*®**+, and few 
deaths have been reported which were 
attributed to this mode of administra- 
tion. 

The usual contraindications to con- 
tinuance of therapy are to some extent 
nullified by the grave threat to life 
imposed by the arrhythmia, and this 
undoubtedly has contributed to the 
high percentage of reversion to normal 
rhythm which has been obtained. In 
particular, several authors state that 
they have disregarded distortion and 
lengthening of the QRS complex and 
have continued therapy with a favor- 
able outcome*!4%, Nevertheless, with 
intravenous therapy, simultaneous aus- 
cultation and electrocardiographic ob- 
servation are essential. As much as 3.3 
gm. of quinidine has been given at one 
time intravenously to convert a re- 
fractory patient to a sinus mechan- 
ism''®, Four of the deaths in the group 
of patients treated by Armbrust and 
Levine were attributed to quinidine, 
although these patients were moribund 
prior to therapy. Maintenance doses of 
0.2 to 0.6 gm. three times a day were 
effective in abolishing intermittent epi- 
sodes of ventricular tachycardia in 6 
of 10 patients observed by these au- 
thors. 

Quinidine is contraindicated when- 
ever the ventricular tachycardia has 
been induced by this drug, a possibility 
which must be remembered. In digi- 
talis-induced ventricular tachycardia in 
dogs, quinidine is effective*®®®, al- 
though cardiac standstill and death may 
occur when the ventricular pacemaker 
is suppressed, apparently because of 


the coexistence of atrioventricular 
block. Clinical use of quinidine in 
digitalis-induced ventricular tachycar- 
dia has been advocated by Scherf!, 
and Herrmann and Hejtmancik** were 
able to abolish this mechanism in 6 of 7 
patients so treated, although all except 
one died within one week. Other types 
of therapy would be expected to carry 
less risk**:7° especially when conduction 
defects are believed to be present. 

D. VENTRICULAR PREMATURE CON- 
TRACTIONS. Quinidine is useful in the 
occasional patient in whom ventricular 
premature contractions which produce 
disabling heart-consciousness cannot be 
controlled by other measures. In a 
study of 50 patients, McGuire* found 
that ventricular premature contractions 
were reduced or eliminated. in 85% of 
patients without evident heart disease, 
whereas results were poor in those 
with cardiac disease. He therefore re- 
stricts use of quinidine to the former 
group. In an occasional patient benefit 
is striking’!°, and most 
have recommended its use despite the 
fact that the arrhythmia itself is ordin- 
arily not dangerous. There are others’ 
who believe that even the small risk as- 
sociated with use of small doses of 
quinidine is not justified. 

E. VENTRICULAR FIBRILLATION. Quini- 
dine has been reported to be of value 
in preventing recurrence of episodes of 
ventricular fibrillation in the rare pa- 
tient subject to such attacks who does 
not have other evidence of heart dis- 
ease®*.87, Schwartz, Margolies, and 
Firenze’’ have reported the effect of 
quinidine in 3 patients who had es- 
tablished atrioventricular dissociation 
as well as episodes of syncope due to 
ventricular fibrillation. In all 3 quini- 
dine caused an increase in the number 
of attacks and the appearance of long 
asystolic pauses after the paroxysm of 
ventricular fibrillation had ceased. Rob- 
ertson and Mathews"! in a report of 
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50 cases of paroxysmal ventricular fibril- 
lation collected from the literature, 
found that those with defective intra- 
ventricular conduction showed evi- 
dence of aggravation by quinidine, 
whereas those with normal conduction 
were usually benefited. They believe, 
therefore, that quinidine should not be 
used in an attempt to prevent par- 
oxysms of ventricular fibrillation in the 
presence of intraventricular or com- 
plete atrioventricular heart block. 

F. PROPHYLACTIC USE OF QUINIDINE 
IN ACUTE MYOCARDIAL INFARCTION. Be- 
cause there is danger that ventricular 
tachycardia or ventricular fibrillation 
will develop after acute myocardial in- 
farction, quinidine has been prescribed 
routinely by some for all patients in 
the acute convalescent stage. In a con- 
trolled study of 211 patients, Cutts 
and Rapoport*® found quinidine to have 
an inconstant and moderate effect in re- 
ducing the incidence of arrhythmia, but 
no effect on mortality or the incidence 
of sudden death was established. This 
is in agreement with the observations 
that the drug does not protect dogs 
from the danger of ventricular fibrilla- 
tion after coronary ligation’? or exert 
any significant effect on the fatality 
rate of rats subjected to burn injury 
to the myocardium!®, Objection has 
been raised to the experiments in dogs, 
however, on the grounds that the large 
intravenous doses of quinidine used 
may have caused respiratory arrest or 
ventricular standstill 1%. Use of quini- 
dine in all patients with acute myocar- 
dial infarction who exhibit frequent 
ventricular premature contractions has 
been widely recommended?™.148, Cutts 
and Rapoport®® found that premature 
beats were abolished by quinidine in 
about 25 to 50% of such patients, and 
this croup might be reasonably ex- 


pected to benefit from quinidine treat- 
ment 


G. USE OF DIGITALIS AND QUINIDINE IN 
COMBINATION. The widespread use of 
digitalis and quinidine simultaneously 
in the treatment of auricular fibrillation 
and the absence of reports of a general 
increase in the mortality of patients 
receiving this combination attest to the 
compatibility of these two drugs under 
clinical conditions!*®. However, when 
toxic amounts of digitalis have pro- 
duced conduction defects, the addition 
of quinidine is not considered ad- 
visable**. 

H. CONTRAINDICATIONS TO QUINIDINE 
THERAPY AND INDICATIONS FOR CESSATION 
OF TREATMENT. A clear-cut list of con- 
traindications to the use of quinidine 
cannot be obtained from the literature. 
For example, the presence of conges- 
tive heart failure or a history of em- 
bolism in patients with chronic auricu- 
lar fibrillation is considered. by some to 
call for reversion of the arrhythmia in 
an attempt to improve cardiac insuffi- 
ciency or prevent formation of auricular 
thrombi, whereas others believe that 
the increased danger of toxicity in such 
patients contraindicates treatment. In 
each case, the physician must attempt 
to weigh the urgency of treatment 
against the possible dangers, even 
though neither can be stated with pre- 
cision. 

Because use of quinidine entails the 
possibility of sudden death of the pa- 
tient, the first contraindication is ab- 
sence of a situation in which successful 
use of the drug will materially benefit 
the patient. Of the findings which are 
most likely to justify withholding treat- 
ment, the existence of a significant con- 
duction defect is the most important. 
Many authors have reported frequent 
deaths in patients in whom intraven- 
tricular conduction was prolonged or 
atrioventricular conduction was ab- 
sent®+:112, However, treatment in such 
patients may sometimes be lifesaving. 
A history of idiosyncrasy or previous 
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severe reaction to quinidine calls for 
use of other means of therap 

A course of quinidine often must be 
interrupted because of the severity of 
extracardiac symptoms produced by the 
drug, although gastrointestinal toxicity 

can be partially overcome by parenteral 
therapy. Widening of the QRS complex 
of the electrocardiogram precedes the 
onset of ventricular fibrillation produc- 
ed by quinidine’. Increases to 0.11 


sec. or of 25° or 50%112 over the pre- 
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treatment value have been considered 
points at which the drug should be dis- 
continued, although no recommenda- 
tion of this sort is universally applic- 
able. A significant fall in blood pressure 
caused by quinidine may be an omin- 
ous sign contraindicating its further 
use®®, Finally, the onset of ventricular 
premature contractions or ventricular 
tachycardia due to quinidine calls for 
immediate discontinuance of _ treat- 
ment®?: 66,74, 108 | 
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Tue diagnosis of neuritis frequently 
presents little difficulty. The usual pe- 
ripheral patterns of sensory loss, with 
or without weakness and diminished 
reflexes, are familiar entities to the 
physician. Considerable variation may 
exist in the development of a neuritic 
syndrome. Frequently pain along a 
nerve distribution occurs before the 
patient is aware of functional impair- 
ment. The pain varies considerably. 
Patients describe it as deep and boring, 
sharp, stabbing, or burning pain. It is 
often aggravated by any movement of 
an affected limb. If the extremity is 
manipulated in such a manner as to 
produce stretching of the affected 
nerve, excruciating pain may be pro- 
duced, such as on straight-leg raising 
in sciatic neuritis. At other times pain 
may not be prominent, but only elicited 
by palpation of the involved nerve. In 
other cases, nonpainful sensory distur- 


bances appear. Complaints of “numb,” 
“dead,” or “wooden” feelings in the dis- 
tribution of one or more nerves are 
common. These may be associated 
with an objective sensory disturbance 
of the affected area, such as hypesthesia 
or even hyperesthesia. Early in the dis- 
ease light touch may be more impaired 
than pain perception, though as the 
condition progresses, all modalities may 
be lost. Gilliatt and Grahame Wilson?* 
described a method of eliciting better 
sensory delineation in neuritic §syn- 
dromes by a _ blood pressure cuff 
ischemia of the involved extremity and 
nerve, which results in more readily 
mapped out sensory outlines. Motor 
signs are often present, but vary from 
slight weakness to complete paralysis 
of muscle groups supplied by diseased 
nerves. Diminution or absence of deep 
tendon reflexes may be noted. Wasting 
of affected muscle groups and loss of 


“The opinions contained herewith are those of the authors and are not necessarily those of 
the Department of the Army or the Department of Defense. 
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tone are found particularly as the neu- 
ritis progresses. In untreated chronic 
cases contractures commonly develop as 
a result of unopposed tonic activity of 
healthy muscles. In chronic cases 
trophic disturbances such as anhidrosis, 
pallor, diminished temperature, loss of 
hair, or thickening of the nails may be 
prominent. Visible fasciculations are 
rare in the motor neuritides, however 
Worster-Drought and Sargent® ob- 
served this phenomenon in 7 cases of 
polyneuritis of the Guillain-Barré type 
and noted reactive myotonia in one 
case. We have seen a case of crypto- 
genic sciatic neuritis with fascicula- 
tions in the calf muscles. Denervation 
fibrillation as noted by electromyog- 
raphy is common, and may be impor- 
tant where the diagnosis is in doubt 
clinically. 

The foregoing clinical manifestations 
are not specific and may be caused by 
various neuritides. Nevertheless, cer- 


tain of them often produce definite pat- 
terns of pathological development. Ac- 


cording to Cobb and Coggeshall’, 
polyneuritis may be viral, bacteriotoxic, 
nutritional, metabolic or chemical. 
Localized neuritis is usually mechanical 
or infectious. Kane** gives the follow- 
ing types: nutritional, infectious-aller- 
gic, vascular-hematogenous, toxic-met- 
abolic and familial. We prefer the 
latter classification as the so-called 
“viral” neuritides are in doubt, etio- 
logically speaking. 

Nutritional neuritides are commonly 
observed in ordinary practice. Gor- 
man** remarks that they are now less 
common in chronic alcoholism. He 
postulates that vitamin enrichment of 
commercially baked bread may be re- 
sponsible for this phenomenon. In 
military service, nutritional neuritides 
are infrequent. Prisoners of war and 
alcoholics afford the most common ex- 
amples. This type of neuritis offers a 
relatively characteristic clinical picture, 


though one which is not necessarily 
pathognomonic. Paresthesias in the 
feet are the earliest manifestations. Sim- 
ilar symptoms in the fingers are un- 
common. Sensory loss follows rapidly 
and involves distal cutaneous branches, 
producing glove and stocking anesthe- 
sia which may be confused with hys- 
teria. Palpation of nerve trunks may 
produce tingling without pain, in pa- 
tients who have marked muscular 
tenderness. Patchy terminal sensory loss 
on the trunk and face, not correspond- 
ing to dermatomes, has been described 
by § Savitsky and Savitsky*'. We have 
not observed this. Loss of vibratory 
sense is seen distally. Motor disturbance 
in this syndrome is characteristic. 
Weakness begins in the distal muscles, 
progresses proximé ally, and may pro- 
duce complete or partial foot drop. As 
in the sensory manifestations, severe 
motor dysfunction is uncommon in the 
upper extremities, and if it occurs, 
usually begins later. Reflex disturbances 
begin ‘distally. The gastrocnemius re- 
Sin is usually the first to go, with the 
quadriceps reflexes disappearing later. 

In 1916, Guillain, Barré and Strohl*° 
described severe ascending polyneu- 
ritis with symmetrical motor and fre- 
quent cranial nerve involvement. Facial 
diplegia was common. A marked eleva- 
tion in cerebrospinal fluid protein was 
seen with few or no cells. These mani- 
festations often followed respiratory 
infections. Their cases did not materi- 
ally differ from those previously des- 
cribed by Holmes**, Osler*? and others, 
or from the ascending paralysis of 
Landry as far as clinical : manifestations 
were concerned. The difference was 
that theirs seemed more benign than 
earlier cases, in that no deaths occur- 
red in spite of severe paralysis, and that 
the odd cerebrospinal fluid changes 
were present. Since 1916, many authors 
record a definite mortality rate in this 
syndrome which may vary ‘considerably, 
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and does not necessarily parallel the 


severity of the involvement. Albumino- 
cytologic dissociation is not perforce 
linked with polyneuritis of this or other 
types, but may occur in poliomyelitis, 
encephalitis and other nonsuppurative 
infections of the nervous system. Reit- 
man and Rothschild*® point out that it 
has followed pneumonia, encephalitis. 
measles, mumps, scarlet fever, influ- 
enza, varicella, botulism, tuberculosis, 
syphilis, infectious mononucleosis and 
hepatitis. Not always of infectious 
origin, it has followed serum sickness, 
sulfonamide poisoning, cervicodorsal 
arthritis, diabetes and artificial fever. 
We add malaria to the list. The follow- 
ing illustrates a typical example of this 
syndrome, and demonstrates the diffi- 
culties encountered in the treatment of 
this disease when severe. 


Case Report. A 22-year-old soldier be- 
came ill in mid-October, 1953, with a mild 
respiratory infection which persisted until 4 
November 1953. On that date, while bowl- 
ing, he noticed weakness in his hands and 
inability to hold the ball well. The following 
morning he became aware of generalized 
muscular soreness and a sore throat. His arms 
were so weak that dressing was difficult and 
he spent most of the day in bed. The suc- 
ceeding day, 6 November, brought symptoms 
of severe headache, malaise, anorexia, and 
paresthesias in the hands and feet. His family 
physician found neck stiffness and weakness, 
- the patient was admitted to an Army 
General Hospital. On admission the patient 
had sore throat, painful jaw movements, 
severe limb weakness, and neck pain with 
headache. There was a 5 to 10 pound weight 
loss in the past month. Past medical history 
was not relevant. 

Physical examination showed a moderately 
ill i male soldier whose temperature was 
97 , pulse 52, respirations 16, blood pres- 
sure i 70. The only specific abnormalities 
were nuchal rigidity, generalized weakness 
more marked on the left, especially the ex- 
tensors of the arm, and foot flexors. Both 
grips were weak. Biceps and gastrocnemius 
reflexes were absent. The left patellar was very 
hypoactive. Superficial reflexes were present 
and cranial nerves were normal. No objective 
sensory changes could be found. 


Blood and urine were normal. Cerebfospinal 
fluid showed pressure of 100 mm. H:O with 5 
cells and 56 mg. per 100 ce. protein. 

The patient’s weakness increased and on 
the fifth hospital day swallowing became dif- 
ficult. A low tracheotomy was done and be- 
cause of inability to void, an indwelling 
catheter installed. Respiratory paralysis on the 
sixth day necessitated Drinker respiratory ther- 
apy. At this time bulbar paralysis with com- 
plete facial diplegia occurred, and tube 
feedings became necessary. Prophylactic pen- 
icillin was given. On the ninth hospital day 
the temperature rose. The next day definite 
papilledema was seen. The cerebrospinal fluid 
protein was 496 mg. per 100 cc. There were 
no cells. Short periods of unconsciousness oc- 
curred, followed by deep coma which 
sisted. His temperature was 106.8° F. on 
the 11th day. The patient was given ACTH. 
Total paralysis except for random eye move- 
ments and occasional masseter twitches ap- 
peared, and on two occasions the patient went 
into shock with undetectable blood pressure 
and unmeasurable temperature. Two units of 
25% serum albumin were given, following 
which the patient began to recover from 
shock. Patient regained consciousness on the 
14th day. Weak swallowing movements re- 
appeared and within the next 10 days, he 
could take liquids. His convalescence from 
then to nearly full recovery after 100 days 
was marred by thrombophlebitis of the left 
leg. This was treated with anticoagulants. 
Cerebrospinal fluid proteins when last exam- 
ined on the 98th day had dropped to 88 mg. 
per 100 cc. Neurologic residua included 
slight perioral and eyelid paresis, moderate 
generalized weakness, diminished  gastroc- 
nemius reflexes, with hyperesthesia of the 
left leg. The patient left the hospital on 27 
July 1954. 


In this country, diphtheritic neuritis 
has not been a major problem; however, 
it may become so in times of civil or 


military disaster. Scheid®? reported 
2,292 cases of adult diphtheria seen in 
Hamburg, Germany, from 1946 to 1949. 
Of these, 174 developed polyneuritis. 
The yearly incidence of neuritis in his 
series varied considerably. In 1946, it 
was 25.5%, 27.3% in 1947, 13% in 1948, 
and 4.2% in 1949. The occurrence of 
polyneuritis paralleled the severity of 
the diphtheria. A lowered standard of 
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living may have played a part in the 
development of severe diphtheria, but 
did not seem to be important in the de- 
velopment of neuritis. In an excellent 
description of this disease, he observed 
that bulbar symptoms occur during the 
first 14 days of the illness, but may go 
unrecognized. Barium swallow may be 
necessary to diagnose pharyngeal paral- 
ysis. Paralysis is often more marked on 
the side of severest mucosal involve- 
ment. Paresis of accommodation pre- 
cedes paralysis of skeletal musculature, 
which does not take place until the 35th 
or 40th day of the disease, and is maxi- 
mal in 85 to 90 days. Brown® in his 
review of polyneuritis feels that third 
and tenth nerve paralysis distinguishes 
diphtheritic polyneuritis from that of 
the Guillain-Barré type in which 
twelfth cranial nerve paralysis is a 
prominent feature and third nerve pa- 
ralysis is not. Though this may be true 
in most cases in the early phase of the 
disease it is not invariably true, as our 
case demonstrates. By the 140th day 
all symptoms and signs disappear, even 
in severe cases. Although paresthesias 
begin distally, paralysis usually starts 
proximally, and in mild cases gait dis- 
turbance due to weakness of pelvic 
girdle muscles may be the only clue. 
Scheid states that in localized bulbar 
palsy the spinal fluid is usually normal, 
but in the polyneuritic cases albumino- 
cytologic dissociation is common, 
though a few cases may show a mild to 
moderate pleocytosis. The degree of 
spinal fluid abnormality bears no rela- 
tionship to prognosis. DiFiore’* de- 
scribes 9 cases of polyneuritis following 
cutaneous diphtheria. The characteris- 
tic skin lesions are shallow single or 
multiple ulcerations which leave scars. 
Cultures of suspicious skin lesions or 
sore throats with membrane formation 
should be done before administration 
of antibiotics, otherwise the correct 
diagnosis is apt to be missed. DiFiore in 


another article’? describes 11 cases rxe- 
sembling diphtheritic polyneuritis oc- 
curring in the wake of acute sore 
throats caused by the beta-hemolytic 
streptococcus or other Gram-positive 
cocci. Ciliary muscle paralysis occurred 
in all cases and he believes this feature 
differentiated these cases from the post- 
infectious polyneuritis of the Guillain- 
Barré type. 

Noad and Haymaker*! found neu- 
rologic complications in 10 of 180 cases 
of Tsutsugamushi Fever. Neuritic in- 
volvement in the shoulder girdles oc- 
curred, followed by some residual 
sensory disturbances. They also de- 
scribe an associated nerve deafness, 
which in some instances was perman- 
ent. Isolated reports of polyneuritis 
following infections of various types 
appear periodically but show little 
specificity clinically. Usborne®describes 
a case of polyneuritis following mumps, 
and Raphael and Anderson** record one 
case associated with pleuropulmonary 
tularemia, a unique occurrence in that 
disease. 

In recent years considerable specula- 
tion has taken place among neurolo- 
gists concerning the relationship of cer- 
tain neurologic conditions to allergic 
phenomena. It is striking, however, in 
the practice of neurology how infre- 
quently neurologic conditions are seen 
in association with allergic syndromes. 
An exception to this observation occurs 
in serum neuritis of which a number of 
reports have recently appeared. Gar- 

vey** reports on 20 cases of neuritis 
following the administration of tetanus 
antitoxin. In all instances this condition 
seemed to follow the development of 
serum sickness, though in two of his 
cases it was mild in degree. Occasion- 
ally the lapse of time between serum 
reaction and the onset of neuritis was 
sufficiently great that a history of anti- 
serum administration was difficult to 
elicit. The most common pattern was 
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neuritis of the brachial plexus which oc- 
curred in 10 of his cases. Six showed a 
gene ralized polyneuritis. Weakness and 
sensory loss, involving the structures 
innervated by the fifth and sixth cer- 
vical segme nts, and initial severe pain 
occurred in brachial plexitis. Recovery 
may take as long as 24 months. Residual 
disability occurred in 20% of Garvey’s 
cases. Fischer2* and Fetter?* also found 
brachial plexitis in post antiserum neu- 
ritis. Woolling and Rushton*® point out 
that tetanus antitoxin is the most com- 
mon offender, with diphtheria and 
scarlatina antitoxin, pneumococcic se- 
rum, streptococcic and meningococcic 
antisera following. They suggest that 
the site of injection is not important in 
the location of the neuritis. Comroe 
et al.!* saw a case in which the present- 
ing complaint was that of orthopnea 
which had been diagnosed as a psycho- 
genic disturbance and in whom neu- 
rologic examination revealed weakness 
and paralysis of the intercostal muscles 
and accessory respiratory muscles, fol- 
lowing administration of tetanus anti- 
toxin and subsequent serum sickness. 
Waring® reported one following the 
use of rabbit serum. There may be em- 
barrassing medicolegal implications of 
this disease. 

Neuritides due to heavy metal intox- 
ication are not as common now as pre- 
viously. This may be due to a number 
of factors, including better laws gov- 
erning industrial exposure to such tox- 
ins, more rigid control of food and 
drug preparation, and the tendency 
among physicians to forsake drugs con- 
taining these metals in favor of other 
compounds. Nevertheless some still oc- 
cur. Sands et al.5° describe an arsenical 
neuritis manifested by leg and arm 
ataxia, with myalgia, numbness, and 
weakness of the limbs. Increased urin- 
ary coproporphyrin excretion parallel- 
ing the excretion of the arsenic was 
note during the recovery period. This 
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observation in heavy metal poisoning 
is not new. Wilson® mentions the same 
finding in lead neuritis. Doyle et al.1* 
saw a severe case of polyneuritis asso- 
ciated with the administration of gold 
sodium thiomalate in the treatment of 
rheumatoid arthritis. The cerebrospinal 
fluid in this case showed an elevated 
midzone gold curve, but was otherwise 
not remarkable. Symonds*® reports 
polyneuritis with gastroenteritis, alo- 
pecia, optic atrophy and paresthesias 
in a 59-year-old woman whose house- 
hold suffered simultaneous gastroen- 
teric symptoms. The disorder strongly 
suggested thallium poisoning, but was 
not proven. Recovery followed the ad- 
ministration of BAL. Drugs in common 
use may cause neuritis. Peripheral neu- 
ritis in a 40-year-old man following 4 
months of treatment with tetraethyl- 
thiuram disulfide (Antabuse) was seen 
by Charatan*. This is apparently un- 
common, as only 3 cases of mild neu- 
ritic involvement appeared in 120 cases 
treated with this drug (Child®). 
Shapiro and Norman®® describe three 
cases of severe neuropathy with per- 
manent changes following regional 
anesthesia in which “Efocaine” was 
used as the agent. Isoniazid in doses 
above 6 mg. per kg. per day has pro- 
duced peripheral neuritis. Numbness, 
tingling and sensory loss in the hands, 
fingers, feet and toes are common. In- 
constant loss of reflexes and, in the 
severer cases, diminution of vibration 
sense in the legs are seen. Remission 
usually follows drug withdrawal, but 
in a few cases in which exceptionally 
high doses have been maintained, per- 
manent residuals have occurred 
( H66k**, Linton**, Biehl and Skla- 
vem* 

Neuropathy is one of the most dis- 
tressing complications of diabetes melli- 
tus. Epstein?? found diabetic neurop- 
athy in 34 females and 16 males. The 
average age was 55.3 years. Arterio- 
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sclerosis was present in 25 cases. The 
neuropathy is the same in arterioscler- 
otics and non-arteriosclerotics, although 
the former have a poorer prognosis. The 
syndrome includes nocturnal pain in 
the extremities, which is sometimes 
lancinating. Burning, tingling and 
numbness are frequent. Weakness is 
common along with a diminution or 
loss of reflexes. Paralyses as well as 
atonic bladders occur in advanced 
cases. Vasomotor and trophic changes 
are common. Deep and vibratory sen- 
sibility are affected early. The cerebro- 
spinal fluid protein may ‘be increased to 
140 mg. per 100 cc., the higher levels 
appearing in the more severe cases. 
Epstein believes the majority of cases 
are associated with prolonged poor 
control. Martin*® states that neuropathy 
is most common in uncontrolled mild 
diabetes, often long unrecognized, and 
links it etiologically with disordered 
carbohydrate metabolism. Vitamin de- 
ficiency and arteriosclerosis do not ap- 
parently play an important role in eti- 
ology. Bonkalo* associates neuropathy 
with excessively high blood sugar levels. 
Schneider*®, however, reports neuritis 
in 22 diabetics whom he considered 
well controlled. Evidence seems-to be 
against the notion of neuropathy caused 
by arteriosclerosis in the vasa nervora 
in diabetes. 

Five cases of peripheral neuritis oc- 
curring in association with bronchial 
carcinoma are reported by Lennox and 
Prichard*®, Two hundred and ninety- 
nine cases of bronchial carcinoma were 
studied as well as 600 cases of carcin- 
oma elsewhere. The five mentioned 
were the only neuritis cases found. Ac- 
cording to these authors it is improb- 
able that this is a chance association. 
Only one case was studied thor oughly 
pathologically. This showed “true pe- 
ripheral neuritis” with demyelinization, 
predominantly motor, and not involving 
the brain or spinal cord. In 2 cases neu- 
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ritis occurred several months before 
symptoms of carcinoma, and in all 5, 
neuritic symptoms (chiefly motor) 
dominated the clinical picture. Three 
were squamous-cell, two oat-cell car- 
cinomas. The authors offer no satisfac- 
tory explanation for this association. 
Summers*® found two neuritics in 3 
cases of nervous manifestations in poly- 
arteritis nodosa. One showed polyneu- 
ritis with marked weakness of the wrist 
extensors and legs, and anesthesia of 
the right wrist. The other had palmar 
anesthesia and absent vibration sense 
in both arms. The latter had a cerebro- 
spinal fluid pressure of 300 mm. H.0, 
with moderate pleocytosis and an ele- 
vated cerebrospinal fluid protein. Both 
patients had hypertension, leukocytosis 
and pyrexia. Chalgren and Johnson’ 
describe polyneuritic manifestations in 
2 cases of polycythemia vera. These 
cases showed weakness of the extrem- 
ities, areflexia, distal muscle atrophy 
and numbness and tingling of the hands 
and feet. They both showed bilateral 
papilledema with increased cerebro- 
spinal fluid pressure. One case showed 
a mild first zone gold curve and slightly 
elevated protein in the spinal fluid but 
the other showed no abnormalities. 
Supportive measures and venesection 
failed to improve the neurologic mani- 
festations. The mechanism of neuritis 
in this illness is not clear. 

A few words concerning the subtle- 
ties of chronic trauma are worth-while, 
as trauma may be the basis for an 
otherwise unexplained neuritis. Brooks* 
collected 13 cases of nerve compression 
by simple ganglion formation. Four of 
these involved the ulnar nerve deep 
to the flexor carpi ulnaris muscle. Sim- 
ilar interruption of the deep branch 
of the ulnar nerve was produced in 
4 cases by ganglia at the wrist. Three 

cases had peroneal nerve compression 
secondary to ganglia near the head of 
the fibula, aed Gea other ‘two showed 
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sensory disturbances from ganglia on 
the feet. In 3 cases the ganglia were 
sufficiently well concealed so that their 
discovery was only made at operation. 
Seddon™ describes a case of ulnar palsy 
secondary to a carpal ganglion in which 
the neural disturbance was of relatively 
acute onset. Woodruff®* found paralysis 
of the eleventh nerve branch to the 
trapezius produced by an arm sling in 
the treatment of a fractured humerus 
on the opposite side. We have recently 
seen bilateral shoulder girdle paralysis 
involving particularly the deltoids in a 
soldier sent to us with a diagnosis of 
amyotrophic lateral sclerosis. His diffi- 
culty was apparently due to carrying a 
heavy field pack, and he enjoyed com- 
ple te recov ery after approximately 3 
months. 

Of the heredo-familial diseases with 
peripheral nerve disorder, Von Reck- 
linghausen’s neurofibromatosis is prob- 
shiv the most common. It may produce 
either sensory or motor patterns asso- 
ciated with neural tumors. This syn- 


drome is usually readily recognized by 
the presence of café-au-lait spots on 
the skin, and bluish, firm, rubbery tu- 
mors of varying sizes along the nerves. 
Sometimes confused with this entity is 


hypertrophic interstitial neuritis of 
Déjérine-Sottas which is also familial, 
though very rare. This disease may 
wediiy be distinguished through biopsy, 
as it produces small concentric prolif- 
erations along the trunks of the nerves 
which have an “onion-ring” appearance 
when viewed under the microscope. 
Occasionally peroneal muscular atrophy 
may simulate neuritis, but the familial 
history and pes cavus deformity will 
usually lead to the correct diagnosis. 
Marked sensory loss rarely occurs, how- 
ever England and Denny-Brown?! de- 
scribed 2 cases in which sensory loss 
Was so severe that it led to perforating 
ulcers of the feet, osteomyelitis and 
eveiitual amputation. They revive the 


original thesis of Tooth that this is a 
degenerative condition primarily affect- 
ing the peripheral nerves rather than 
the spinal cord. Refsum** describes a 
new disease which he calls heredo- 
pathia atactica polyneuritiformis. Cases 
have been published in England by 
Critchley'* and by Reese and Bareta** 
in America. This syndrome is character- 
ized by high pitched, dysarthric speech, 
recumbent nystagmus, bilateral deaf- 
ness, miotic fixed pupils with tubular 
vision and _ progressive nyctalopia. 
There is also retinitis pigmentosa, anos- 
mia, and cyanosis and edema of the 
feet with weakness and paralysis of the 
lower extremities, more severe distally, 
with marked muscle atrophy. Ataxia, 
impaired proprioception, and elevated 
spinal fluid protein with a moderately 
high midzone gold curve are also seen. 
A necropsy in the Reese and Bareta case 
showed diffuse amyloidosis in the cen- 
tral nervous system and some hyper- 
trophic peripheral nerve changes. They 
believe a relationship may exist be- 
tween this condition and Déjérine- 
Sottas’ disease. 

It might seem from the many neu- 
ritides and their frequent association 
with antecedent illness that crypto- 
genic neuritis is rare. Actually this is 
not the case, and too often one is faced 
with a neuritis eluding all attempts to 
ally it with a previous disease. Mat- 
thews”® points out that 32 out of 46 
cases of neuritis admitted to the Man- 
chester Royal Infirmary were without 
known cause. In his series those over 
50 years of age did not recover. In ad- 
dition those cases without improvement 
after 3 months had a poor prognosis. 
Oldham*? describes several cases of 
progressive motor neuritis in children 
without antecedent cause. In some re- 
spects these resemble a juvenile form of 
motor neuron disease but run rather 
atypical courses. 
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Pathophysiology. One of the great- 
est difficulties encountered in under- 
standing neuritis is the inadequacy of 
experimental pathological study on the 
behavior of disordered peripheral 
nerves. Elkington?® comments on py- 
ruvate metabolism. He points out that 
the only known normal substrate avail- 
able for the production of nervous 
energy is carbohydrate, and conceiv- 
ably a relationship exists between nerve 
conduction and carbohydrate metabo- 
lism. He emphasizes the specificity of 
certain toxins such as botulinum toxin 
for the bulbar centers, stilbamidine for 
the trigeminal nerve, and streptomycin 
for the auditory nerve. He remarks that 
the so-called deficiency neuritides are 
not always due to simple vitamin lack. 
Some do not develop neuritis on diets 
that produce it in others. Dietary in- 
take, degree of absorption, antivitamins 
as are found in corn and certain species 
of raw fish and carbohydrate-protein 
ratio are important. Thompson?? dis- 
cusses the role of thiamin in the oxida- 
tion of pyruvate. He shows that some 
neuritics have an elevated blood pyru- 
vate level. Not all of those, who do, 
respond to thiamin administration, and 
a high blood pyruvate does not neces- 
sarily reflect thiamin deficiency. Joiner 
et al.** studied 40 cases, 16 of whom 
had elevated blood pyruvate after a 
glucose loading test. Thirteen received 
100 mg. of thiamin intramuscularly 
daily for 2 weeks, with 6 improving 
biochemically. Three of the 6 were 
achlorhydric. One improved clinically 
but without change in blood pyruvate. 
Three of 6 cases improved when given 
BAL. 

Reitman and Rothschild*® relate al- 
buminocytologic dissociation to Has- 
sin’s theory that most of the cerebro- 
spinal absorption takes place in the 
periradicular spaces. They postulate an 
allergic edema allowing selective ab- 
sorption of the fluid, the protein re- 


maining. Bastrup-Madsen’* treated 
cases of neuritis, which occurred after 
subtotal gastrectomy, with liver extract 
and vitamin B,. and concluded that 
liver damage is in part responsible for 
most cases of neuropathy, but cites no 
further evidence. Menof*®® came to sim- 
ilar conclusions as a result of his exper- 
iences treating 16 patients, 6 of whom 
had alcoholic neuritis, the remainder 
having diabetic neuropathy. He gave 
50 to 200 mcg. of vitamin By intra- 
muscularly daily. Sensory symptoms 
improved in 9 patients and strength 
returned in 6. Two cases of chronic 
alcoholism with neuritis failed to re- 
cover. 

Treatment. As a result of the inade- 
quacy of our knowledge concerning the 
pathological physiology of neuritis, the 
status of therapy is chaotic and evalua- 
tions of therapeutic success conflicting. 
Treatment is frequently irrational. In 
judging any type of neuritis treatment, 
it must be kept in mind that the course 
of the disease varies greatly. Neuritides 
are capricious. Some recover rapidly 
without medication, others relapse after 
partial or complete recovery. 

No discussion of treatment would be 
complete without mentioning the sol- 
uble B-complex vitamins which have 
become so popular during the past 20 
years. Recently less enthusiasm for this 
treatment is encountered in the medi- 
cal literature than formerly. Viner", 
however, reports good results in var- 
ious neuritides, whether or not asso- 
ciated with nutritional deficiency. He 
thinks that these substances may be 
particularly useful in those conditions 
having toxic factors. He advocates nico- 
tinic acid in doses of up to 1000 mg. 
daily, and 50 to 100 mg. of thiamin by 
injection daily, combined with other 
B-complex preparations. He cites im- 
provement in about one-third of his tic 
douloureux cases, using this method. 
Gregory” reports similar success in 
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treating neuritides of traumatic, nutri- 
tional, bacteriotoxic and chemical eti- 
ology, but believes vitamins have little 
value in the “viral” neuritides. Culver", 
reviewing extensively vitamin supple- 
mentation in various disease states, 
thinks the weight of evidence is against 
their efficacy in the treatment of so- 
called subclinical deficiency states. He 
suggests that they be used only where 
definite evidence of nutritional defi- 
ciency exists, and even under those cir- 
cumstances prefers crude natural 
sources to purified crystalline forms be- 
cause of the danger of promoting imbal- 
ances with these forms. He also warns 
against the intravenous use of these 
substances, particularly thiamin, which 
has caused several deaths from ana- 
phylactoid reactions. One of us (R.E.C.) 
saw an anaphylactoid reaction from this 
substance a number of years ago, which 
fortunately responded to treatment but, 
needless to say, no chance for this oc- 
currence to repeat itself has been al- 
lowed. If vitamins must be given intra- 
venously, as is occasionally desirable in 
seriously ill patients being sustained by 
parenteral fluids, it is recommended 
that small doses be added to intra- 
venous infusions. Gorman?® recom- 
mends vitamin supplementation in al- 
coholic neuritis, but also prefers food 
sources whenever possible. We are con- 
vinced that little can be expected of 
vitamin therapy in neuritic cases not 
associated with definite dietary inade- 
quacy and suggest that sources such as 
brewer’s yeast or injectable crude liver 
extract are probably more nearly phys- 
iological than crystalline vitamins. In 
reliable patients, whose absorption is 
not impaired, these measures should 
prove satisfactory and inexpensive. In 
alcoholics, administration of the puri- 
fied forms intramuscularly may be ad- 
visable so that the patient bears little 
treatment responsibility. Crystalline 
vitamin preparations do not seem to 
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have any therapeutic superiority over 
food sources, except perhaps a psycho- 
logical one in patients who feel that 
they are being short-changed by having 
such a pedestrian treatment prescribed 
for them. 

The successful use of 2,3,dimercap- 
topropanol (BAL) in the prevention 
and treatment of arsenic intoxication 
has aroused considerable interest in 
its use in the treatment of neuritis. 
BAL has been worthwhile in some of 
the heavy metal neuritides but not.all. 
Kane** recommends it for arsenic, mer- 
cury and gold intoxication, but not in 
cadmium, silver or lead poisoning. Re- 
sults are not uniformly successful, as in 
the case of arsenical polyneuritis de- 
scribed by Sands et al.®°. BAL pro- 
duced marked worsening of initial 
symptoms but was successful in the 
treatment of the suspected case of thal- 
lium poisoning (Symonds®*® ). Inasmuch 
as its effectiveness depends on the 
ability to capture heavy metal ions by 
means of its sulfhydryl groups, it has 
been utilized in less specific neuritis on 
the basis that “toxic” factors play a role 
in their production. The Guillain-Barré 
type of polyneuritis has been success- 
fully treated in some instances by this 
method according to Furmanski**, and 
Nielsen*®. Creaturo’* has reported a 
case following infectious mononucleo- 
sis which underwent sustained improve- 
ment on BAL therapy, after failure to 
improve on adrenal extract therapy. 
Many more trials of BAL and other 
compounds are needed before any re- 
liability can be placed on the efficacy 
of this or any other therapeutic method. 
Results of treatment must be influenced 
by the fact that the clinical entities we 
are evaluating are not necessarily of 
homogeneous etiology. We found no 
reference to the treatment of diphther- 
itic polyneuritis with this substance; 
however attempts to treat the condi- 
tion with BAL might prove worth 
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while. Schneider® gave it to 22 cases of 
diabetic neuropathy gaining some de- 
gree of recovery, after initial intensifica- 
tion of nerve pain, which he considers 
a good prognostic sign in the treat- 
ment of this disease. He suggests in- 
vestigating other substances with sulf- 
hydryl radicals such as glutathione, 
cysteine and BAL-glycoside, in the 
treatment of diabetic neuropathy. One 
hundred to 300 mg. daily in small 
divided doses is recommended, though 
no toxicity occurred in his series. The 
usual dosage level advised is 2.5 mg. 
per kg. per day. 

Success in the treatment and preven- 
tion of subacute combined sclerosis in 
pernicious anemia with vitamin By, has 
caused other investigators to give it to 
neuritis sufferers. Gorman?® thinks that 
it may benefit alcoholic neuritis. Pe- 
ripheral neuritis following subtotal gas- 
trectomy responded well to By2 (Bas- 
trup-Madsen'). Bean et al.? observed 
1elief of painful paresthesias due to nu- 
tritional neuropathy within 35 to 45 
minutes of the first injection in 3 cases 
receiving 15 gamma of the substance 
intramuscularly! Menof*® recommends 
its use in both alcoholic and diabetic 
neuritis. These observations are heart- 
ening but not conclusive since no large 
series was reported. 

Encouraging results were seen by 
Collens et al.‘ and Rabinowitch* in 
the use of pregnant mammalian liver 
extract in diabetic neuritis. The basis 
for this therapy was that individuals 
with diabetic neuritis frequently enjoy 
an increased feeling of well being when 
given crude liver extract. This led to 
the preparation of a crude liver extract 
containing substances which might be 
destroyed by the usual preparation 
methods. Laboratory trials confirmed 
its nontoxic nature, and it appeared 
that pregnant mammalian liver extract 
offered more protection against neu- 
ritis than ordinary liver extract. Five 


cubic centimeters was given intramus- 
cularly over varying periods of time. 
Collens et al. showed that 120 cases 
of diabetic neuritis out of 127 improved, 
and 84% were better within 2 weeks 
after beginning therapy, with 2 to 6 
months of relief. Many in this group 
enjoyed a complete remission of symp- 
toms. Rabinowitch, using the same 
preparation, reported similar results in 
18 of 20 patients. Two of his cases with 
atonic bladders recovered. 

A case of early postinfectious poly- 
neuritis received ACTH for 10 days 
but relapsed. Cortisone was given be- 
cause of adrenal exhaustion and com- 
plete recovery followed (Stillman and 
Ganong” ). Plum** describes 2 cases 
of neuritis after penicillin treatment of 
syphilis and scarlatina respectively, 
which cortisone failed to help. A third 
patient had moderate clinical response 
to cortisone. The author blames penicil- 
lin for the first 2 cases; however the 
evidence for this is open to question as 
polyneuritis has been described in the 
course of both diseases. In his opinion 
cortisone-induced improvement in poly- 
neuritis is only occasional and wage 
dictable. Drenick and Avol!® report 2 
cases in which cortisone relieved bulbo- 
respiratory signs. They recommend 
its administration early in the disease. 
Liversedge and Leather*’ gave 25 mg. 
of cortisone daily in polyneuritis asso- 
ciated with multisy stemic polyarteritis 
nodosa. Complete systemic and neuro- 
pathic recovery followed. Blood and 
spinal fluid became normal. 

Woolling and Rushton* recommend 
vasoconstrictors, epinephrine and anti- 
histaminics in serum neuritis. In Fet- 
ter’s?? case, however, this method failed 
but promising results were achieved 
with ACTH and cortisone. The latter 
should be given serious consideration 
in all cases of serum neuritis. Denatur- 
ed proteolytic enzyme from hog 
stomach (Protamide) has _ received 
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much attention in the treatment of the 
neuralgias and herpes zoster. Smith*® 
describes results in 53 cases of pares- 
thetic neuritis of the sciatic nerve, 42 
cases involving intercostal nerves and 
9 trigeminal neuralgias. Actually the 
clinical events he describes suggests 

herpetic neuritis without eruption. 
These patients received 1.3 cc. of Pro- 
tamide intramuscularly daily for 5 days, 
and if benefited but still symptomatic 
the course was repeated. Sixty-eight pa- 
tients recovered completely, 16 had 
moderate improvement. Treatment was 
least effective in those patients who 
had symptoms for more than one week. 

Porphyruria is a rare disease, but is 
occasionally encountered with neuritic 
manifestations or severe abdominal 
pains similar to tabetic crises, or both. 
There is no known treatment of this 
condition which effects permanent re- 
lief, but in Wehrmacher’s®* case suc- 
cessful palliation was achieved. For a 
time injection of tetraethyl ammonium 
chloride (Etamon) was employed with 
some success. Very good results follow- 
ed posterior splanchnic procaine block 
during a particularly difficult attack. 


In later recurrences Etamon was again 
successful. 

Webb® presents a case of polyneu- 
ritis with severe respiratory involve- 
ment followed by complete recovery. 
He recommends early use of the me- 


chanical respirator, tracheotomy and 
heavy sedation during the acute phase. 
We agree that tracheotomy and me- 
chanical aids to respiration should not 
be long delayed. An early indication 
of re spiratory embarrassment is sudden 
increase in temperature and pulse rate 
in an apprehensive patient. During the 
convalescence or in mild respiratory 
embarrassment portable respirators fre- 
quently provide sufficient aid, and the 
rocking bed may also be used to advan- 
tage We have had no experience with 
hear y sedation in respiratory paralysis, 


but believe it may be dangerous. Com- 
plications of severe polyneuritis may 
prove exceedingly troublesome. The 
most frequent are pneumonitis, urinary 
tract infections and phlebothrombosis 
of the lower extremities. We have seen 
all three occur during the convalescence 
of one patient. Whether or not phlebo- 
thrombosis or thrombophlebitis can be 


"prevented by proper physiotherapy 


during the acute phase of the disease is 
difficult to determine, but gentle pas- 
sive exercise during this period is prob- 
ably worth trying. Severe polyneuritis 
may simulate encephalitis because - of 
cerebral edema which produces de- 
pressed respiratory function and im- 
pending peripheral vascular collapse 
as occurred in our case. We gave our 
patient concentrated serum albumin, 
when death seemed imminent, hoping 
to decrease cerebral edema, and en- 
large the effective blood volume. 
Whether the response was providential 
or actually aided in reversing the down- 
hill course of the disease is difficult to 
say; however we believe it was suffi- 
ciently encouraging for trial in future 
severe cases. In respiratory paralysis 
close attention must be paid to the 
electrolyte balance. The importance of 
a well regulated program of physio- 
therapy in any type of neuritic syn- 
dromes cannot be overemphasized. The 
neurologist or internist should work 
closely with the physiatrist from the 
earliest stages of the disease in order 
that convalescence be not prolonged by 
annoying contractures, joint complica- 
tions, excessive muscular atrophy, and 
trophic disturbances. After convales- 
cence corrective surgery such as tenot- 
omy and tendon transplants may be 
necessary to restore impaired func- 
tion. All too frequently these definitive 
orthopedic procedures are apt to re- 
sult from inadequate physiotherapeutic 
management of the earlier phases of 
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the disease. Orthopedic aids such as_ ported weight of the upper extremity 
splints are often useful, particularly in hanging on the ligamentous and capsu- 
brachial neuritis. Paralysis of the sup- lar structures of the shoulder joint. 
porting muscles of the upper humerus Abduction splints usually produce dra- 
results in extreme pain from the unsup- matic relief of this pain. 
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THE DEAF AND THEIR PROBLEMS. A StTuDY IN 
EpucaTION. By KENNETH W. 
Hopcson, M.A. (Cantab.) Pp. 364; illus- 
trated. New York: Philosophical Library, 
1954. Price, $6.00. 

Tuts text represents a monumental re- 
search on the part of the author. It concerns 
itself with the problems of deafness from an 
educational, medical, social and moral view- 
point from medieval times. The author has 
traced the growth of education minutely 
throughout every country of the globe, and 
throughout each decade from primitive times 
on down. No man, date, or school has been 
neglected. Nowhere have I seen such a com- 
plete historical study, with references. It is 
evident, however, that the ancient battle of 
oral training, versus a manual sign language, 
still exists, and is apparently far from settled. 
To the educator, the otologist, the medical 
man, or whoever else would like a com- 
plete survey of the deaf through the ages, 
this book is heartly recommended. D. M. 


GRENZ Ray THERAPY. PRINCIPLES, METHODs, 
CLINICAL APPLICATIONS. By Gustav Bucky, 
M.D., Clinical Professor of Dermatology, 


Emeritus, New York University, and FRANK 
C. Cones, M.D., Professor of Dermatology 
and Syphilology, New York University Post- 
graduate Medical School and Director of 

Dermatology and Syphilology, Bellevue Hos- 

pital, with contributions by Ratpo Howarp 

Bropsky, D.M.D., THomMas Bucky, 

M.D., Orro GLaser, Pu.D., Max A. 
ZIEHER, M.D., J. Lanpau, M.D., FExix 

SAGHER, M.D., AND RoBERT STEINITZ, PH.D. 
Pp. 204; 62 ills. New York: S ringer Pub- 
lishing Co., Inc., 1954, Price, $8.50. 

Tuts new volume by Bucky and Combes, 
assisted by seven contributors, brings the sub- 
ject of Grenz Ray Therapy up-to-date. In the 
strict sense, this work really represents the 
second edition of Bucky’s earlier volume 
(Bucky, G., Grenz-ray Therapy, with con- 
tributions by Otto Glasser and Olga Beaker- 
Manheimer. Translated by Walter James 
Highman; New York, The MacMillan Com- 
pany, 1929.) Since 1929, there has been a 
recrudescence of interest in this aspect of 
radiotherapy and there is need for an author- 
itative statement on the subject. This pres- 
entation outlines the and practice 
of Grenz Ray Therapy. Although the most re- 
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cent literature, (for example, Hollander, M. B., 
J. Invest. Dermat., 21, 15, 1953; Pillsbury, 
D. M., Blank, H., and Madden, D. J., Arch. 
Dermat. and Syph., 70, 16, 1954), indicates 
a certain amount of value for these rays, the 
reviewer believes that the case for their use 
suffers from the argumentative and polemic 
manner in which much of the physical aspects 
of the subject are presented. The therapeutic 
aspects are offered in a very objective man- 
ner. There are but few typographical errors 
and the illustrations are to the. point. 
H. B. 


Dre WIRKUNG DES GLUKOSEMANGELS AUF DAS 
By Doz. Dr. MEeEp. WILHELM 
Hépxer, Med. Univ. Klinik, Greifswald. 
Pp. 150; 36 ills. Leipzig: Georg Thieme Ver- 
lag, 1954. Price, DM. 23. 

Tue author studied in human material and 
in animal experiments the structural effects 
of hypoglycemia upon the nerve cells and 
glia. In order to produce definite changes 
demonstrable by the Nissl method, _pro- 
longed or repeated hypoglycemic coma is 
necessary. There develops tigrolysis which 
apparently *; a stimulus for activation of the 
nucleolus, further hyperchromasia of the nu- 
cleus, and finally necrobiosis of the cell. 
Particularly sensitive are the cerebral cortex, 
the medial geniculate, the dentate and coch- 
lear nuclei, while the Purkinje cells are rather 
insensitive. The glia shows first proliferation, 
later death of the cells. The value of this 
monograph rests on the careful, well illustrated 
and documented experimental studies, while 
the author’s speculations, for instance the 
assumption that the synaptic function is to 
be localized in the Nissl bodies, are to be 
accepted only with great caution. E. S. 


Basic PATHOLOGY AND Morsiw HiIstTovocy. 
By D. B. Carer, M.D. (Cantas.), Univer- 
sity of Cambridge. Pp. 330; 264 ills., many 
in color. Baltimore: Williams & Wilkins Co., 
1953. Price, $8.50. 

Tus is a slender volume but not a S0- 
called “compend.” It is a book intended 
solely for students of medicine beginning their 
course in pathology. It is essentially a wer 
book of general pathology and does not touc’ 
upon the subject of systemic pathology. It . 
written simply lucidly with admirable 
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correlation of the various disturbances in phys- 
iology and the structural changes that are 
associated with them. 

“Photomicrographs are often . . . incompre- 
hensible” and so the book is illustrated with 
drawings and charts to emphasize the essen- 
tial points which the student must remember. 
In an age when textbooks have grown to dis- 
couraging volume and confusing complexity 
this simple little book is an intelligent and 
refreshing addition to the student’s book 
shelf. It makes the teaching of general pa- 
thology seem unbelievably simple and yet I 
suspect it is the product of a great deal of 
experience by a talented teacher. E. A. 


HisroLocy. Edited by Roy O. Grerp, Px.D., 
Dean and Professor of Dental Science, Har- 
vard School of Dental Medicine. Pp. 953; 
648 ills. New York: The Blakiston Co., 1954. 
Price, $15.00. 

Tus book was originally planned as a 
revision of the 6th edition of the Textbook 
of Histology by Bremer and Weatherford. 
Revision was so extensive, however, that it 
has been published as a new text. Roy O. 
Greep, Dean and Professor of Dental Sci- 
ence at the Harvard School of Dental Medi- 
cine, has edited the writings of 13 contrib- 
utors, all of whom are or have been members 
of the teaching staffs at the Harvard Schools 
of Medicine and Dentistry. All are recog- 
nized in their respective fields. In addition 
to editing these contributions, Dr. Greep has 
written the sections on the reproductive and 
endocrine systems. 

Pertinent embryological, gross anatomical, 
physiological, and clinical data and concepts 
are included in the text to orient the reader 
relative to the standard descriptive morphol- 
ogy which is presented. In addition, recent 
data are included which have been obtained 
through the use of the electron microscope, 
cytochemical methods, and other new tech- 
niques for the study of living and fixed ma- 
terial In the reviewer's opinion this new 
information is given more adequate general 
coverage here than in any other currently 
existing textbook of histology. In general, the 
illustrations are excellent, though there are 
a few which would be greatly improved by 
the use of photomicrographs instead of draw- 
ings, ior example, Figs. 66, 67, 124, 127, 181, 
330, 331, 369, 517. 

‘Tl book is an excellent addition to the 
histology library. It will be of particular 
value to those who already possess a certain 


mout of histological knowledge or who in- 


tend to delve vigorously into the field of gen- 
eral and special histology. A great quantity 
of detail is included, and for this reason, the 
reviewer feels that this book might better be 
utilized as a reference on selected topics by 
the beginner in histology who has only a 
limited amount of time to devote to this field. 
R. M. 


THE MECHANISMS OF INFLAMMATION. Edited 
by G. Jasmin, M.D., AND A. ROBERT, M.D., 
University of Montreal. Pp. 308; 57 ills. 
Montreal: Acta Inc., 1953. Price, $8.50. 

Tus book is made up of the recorded pro- 
ceedings of an international symposium on 
inflammation held in Montreal, August 31 to 

September 4, 1953. It contains 24 papers and 

their discussions by an awe-inspiring panel 

of authorities on the subject. The papers are 

written in English, French and German. A 

brief summary of each is given in English. 

The nature of the papers is classified under 

the headings of “Generalities, Morphology, 

Chemistry and Hyperergic Inflammations.” 

This material is, as one might expect, highly 
specialized and often highly technical. It 
constitutes a very nice summary of the con- 
temporary thought about and the work 
in the field of inflammation. It will be of 
interest primarily to research workers and 
teachers, though a few practitioners may 
find certain sections interesting and en- 

lightening. E. A. 


LECTURES ON THE SCIENTIFIC Basis OF MED- 
ICINE. VOLUME II, 1952-1953. British Post- 
graduate Medical Federation, University of 
London. Pp. 380; 102 ills; 29 plates. London: 
The Athlone Press, 1954 (U.S. Agents: John 
deGraff, New York). Price, $6.00. 


Tuose who became familiar with the first 
volume of this series published last year 
(and reviewed in the January, 1954, issue of 
of this journal) have been looking forward, 
no doubt, to the appearance of the second 
in the series. Nineteen lectures are included 
in this volume. Commencing with “The 
Methodology of Clinical Science” by Sir 
James Spence, the subjects discussed include 
Selective Toxicity, Progress in Antibiotics, 
Virus Adaptability, Carcinogenesis, the Func- 
tional Significance of Connective Tissue, Sili- 
cosis, Ganglionic Block, Cholinesterases and 
Anti-Cholinesterases, the Metabolism of 
Adrenocortical Hormones, Biochemical Ge- 
netics, Chromatography in Amino-Acid Study, 
the Physiology of Parturition, Low Tempera- 
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ture Preservation of Living Cells, Life Span 
of Red Blood-Cells, Human Hemoglobins, the 
Life History of the Malarial Parasite, the 
Physiological Effects of Gravity, and the 
Physiology of the Autonomic Nervous System. 

These lecture syllabuses are not “mere hap- 
hazard tours around a changing scene, nor 
can any single annual syllabus properly be 
treated as an isolated entity. Each course of 
lectures is planned as a stage in an integrated, 
oteinaaiale developing survey, which can 
only yield its full value to the student who 
keeps himself continuously familiar with it.” 
The series is “intended for younger research 
workers and teachers in the pre-clinical and 
clinical sciences and for junior clinicians who 
hope to find careers as consultants and teach- 
ers:in the various special branches of medi- 
cine and surgery.” For this group it is highly 
recommended. 


. 


ANNUAL REVIEW OF BIOCHEMISTRY, VOL. 23. 
1954. Edited by J. Murray Luck, Stanford 
University. Pp. 636. Stanford, Calif.: Annual 
Reviews, Inc., 1954. Price, $7.00. 

THE present work maintains the high stan- 
dard of excellence which has characterized 
the preceding volumes of this series. There 
is an interesting prefatory chapter by Karl 
Thomas, entitled “Fifty Years of Biochemistry 
in Germany.” Topics reviewed include: Bio- 
logical Oxidations; Proteolytic Enzymes; 
Chemistry of Carbohydrates; Nucleic Acids; 
Carbohydrate Metabolism; Chemistry of the 
Proteins, Peptides, and Amino Acids; Fat- 
Soluble Vitamins; Water-Soluble Vitamins 
(Parts I and II); Nutrition; Biochemistry of 
Cancer; Biochemistry of Muscle; Biochemistry 
of Hormones (Restricted to Pituitary-Adrenal 
Interrelationship ); Mineral Metabolism ( Ani- 
mal); Thyroid Hormones and Iodine Metabo- 
lism; Metabolite Antagonists; Nonoxidative 
and Nonproteolytic Enzymes. There is also a 
brief chapter on “Clinical Applications of Bio- 
chemistry.” 

Biochemists will continue to find this an 
extremely valuable reference. There is also 
much of interest to clinicians who, however, 
might prefer attempts to relate more fully the 
biochemical data to clinical observations. For 
example, in the sections on water-soluble vita- 
mins, no reference is made to the pharma- 
cologic uses of para-aminobenzoic acid. Con- 
sideration of relationships such as these by 
competent reviewers may provide an integra- 
tion of fundamental information and lead to 
important concepts as to possible modes of 
action at the clinical level. Regrettably few, 
if any, clinicians are sufficiently cognizant of 


the basic biochemical processes to derive such 
relationships on their own. 


INTRODUCTION TO PsycHtATRY. By O. Spur- 
GEON ENc.isH, M.D., and Stuart M. Fincu, 


M.D., Department of Psychiatry, Temple ° 


University School of Medicine. Pp. 640. 
New York: W. W. Norton & Co., Inc., 1954. 
Price, $7.00. 


Tue authors for many years have been 
teaching psychiatry to medical students, em- 
phasizing the dynamic concepts of personality 
formation. To fill the niche regarding a psy- 
choanalytic orientation to psychiatry for stu- 
dents, they have written this book to demon- 
strate the significant correlation between per- 
sonality development and psychopathology. 
The concepts and basic principles of Freudian 
psychology are clearly and concisely presented, 
and many well chosen case reports are in- 
cluded to substantiate the concepts. The 
authors make good use of repetition in ap- 
propriate sections to guide the student in 
grasping the material. 

There are special values in this textbook 
for the teacher and practicing psychiatrist as 
well as the student. It is a textbook of stan- 
dard psychiatry that properly emphasizes the 
greater experience of the physician with the 
neuroses, personality disorders and _psycho- 
somatic problems, rather than the spp 
Therapy, especially psychotherapy and its ap- 
plication to specific cases, is made understand- 
able and practical. 

The book is not as encyclopedic as other 
texts and would benefit by a glossary of com- 
mon terminology, but its style and conciseness 
are refreshing. The authors have fulfilled their 
expressed purpose and the book is definitely 
recommended. M. P. 


STATISTICS AND MATHEMATICS BIOLOCY. 
Edited by Oscar KeMpTHorne, Prof. of 
Statistics; THEoporE A. BaNcrort, Director, 
Statistical Laboratory; JoHn W. Gowen, 
Prof. of Genetics; and Jay L. Lusn, Prof. of 
Animal Husbandry, Iowa State College. Pp. 
632; illustrated. Ames, Iowa: The Iowa 
State College Press, 1954. Price, $6.75. 

Tus volume is based on material which 
was presented at the “Biostatistics Confer- 
ence” held at Iowa State College in June and 

Jul , 1952. The Conference was arranged in 

ae i to meet an evident need for synthesis 

of the concepts and methods of biology with 
those of statistics and mathematics. As finally 
constituted, the published report contains con- 
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BOOK REVIEWS 


tributions from 46 recognized authorities. The 
papers are grouped in 5 major sections as 
follows: 1. General Biometrical Principles and 
Procedures; 2. Changes in Population Num- 
ber; 3. Estimation of Populations; 4. Deter- 
mination of Biological Response; and 5. Gen- 
etic Analysis of Populations. The discussions 
are directed at a somewhat advanced level 
so that the reader should have at least a 
knowledge of basic biology, elementary sta- 
tistics, and elementary mathematics. The vol- 
lume should be particularly of value in 
seminar courses devoted to the early training 
of research workers in the 


PERIPHERAL CIRCULATION IN MAN. A CIBA 
FOUNDATION SyMposiuM. Edited by G. E. 
W. WOLSTENHOLME, O.B.E., M.A., M.D., 
B.Cu., and Jesse S. FREEMAN, M.B. B.S., 
D.P.H. Pp. 219; 71 ills. Boston: Little, 
Brown & Company, 1954. Price, $6.00. 
Tuts book consists of 18 presentations of 

researches in the field of human peripheral 

circulation. Each paper or group of related 
papers is followed by a round-table discussion 
among the participants of the conference. 

These discussions are particularly illuminating 

since they emphasize the clinical applications 

of physiologic data and reveal new problems 
for research. 

Of interest to this reviewer is R. J. Whit- 
ney’s electrical strain gauge method for 
measurement of peripheral blood flow which 
depends on variations in the circumference of 
an extremity. This method seems relatively 
simple, is clinically applicable, and appears to 
yield results which correlate well with those 
obtained by more cumbersome devices. 

This is a valuable book since it comprises 
reports of recent investigations available only 
in scattered journals. N. 1. 


NEW EDITIONS 


A Guide to Human Parasitology for Medical 
Practitioners. By D. B. BLACKLOck, 
C.M.G., M.D. (EpIn.), T. 
WELL, D.Sc., Pu.D. Revised by T. H. 
Davey, O.B.E., M.D. (BELF.), Professor 
of Tropical Hygiene, University of Liver- 
pool. 5th ed. Pp. 228; 120 ills., and 3 
color plates. Baltimore: Williams & Wilkins 
Co., 1953. Price, $5.50. 

luis textbook of parasitology has several good 
features. The material is concisely and, in most 
instances, clearly presented. However, it is pri- 
marily concerned with diagnosis, and _treat- 
ment is not considered. \ Because of its limited 
scope, this volume can be recommended only as 
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a possible aid in the diagnosis of parasitologic 
conditions. 


Clinical Chemistry in Practical Medicine. By 
C. P. Stewart, D.Sc. (DuNELM.), Px.D. 
(Epin.), AND D. M. Duntiop, B. A. 
(Oxon ), M.D., F.R.C.P. (Epr.), F.R.C.P. 
(Lonp.). 4th ed. Pp. 320; 27 ills. Edin- 
burgh: F. & S. Livingstone, Ltd., 1954 
(Williams & Wilkins Co., Baltimore, U. 
S. Agents). Price, $5.00. 

THE present edition, the fourth in 23 years, 
attests to the continued popularity in Great 
Britain of this small textbook which deals with 
clinical biochemistry. The authors have included 
only those tests which, in their experience, have 
~proved useful and reliable in everyday practice. 
The material is presented in conventional form 
with the medical student and practitioner in 
mind. The volume is not intended to be used 
as a basic reference text, but it may be of value 
to anyone interested in biochemistry at the prac- 
tical clinical level, 


Protozoology. By RicHarp R. Kupo, D.Sc., 
Professor of Zoology, University of Illin- 
ois. 4th ed. Pp. 966; 376 ills. Springfield, 
Ill.: Charles C Thomas, 1954. Price, 
$10.75. 


Tue fourth edition of this well-known text- 
book of protozoology has been thoroughly revised 
in order to incorporate the advances made in this 
field during the past 8 years. The material is 
presented in 2 major sections: Part I, “General 
Biology,” deals with the ecology, morphology, 
physiology, reproduction, variation, and heredity 
of protozoa. Part II, “Toxonomy and Special 
Biology,” is an organized presentation of the 
organisms in this phylum. Both free-living and 
parasitic forms are included. The author has 
replaced many old illustrations, and numerous 
new ones have been added. There is a most com- 
prehensive bibliography. This book will continue 
to be of great value as a textbook for advanced 
students in zoology. It is also recommended to 
physicians who are particularly interested in para- 
sitology. C. Z. 


A Curriculum for Schools of Medical Tech- 
nology. Edited by IsrazL DaAviDsoHN, 
M.D,. Prof. of Pathology, Chicago Medical 
School, and Kurt STern, M.D., Asst. Prof. 
of Pathology, Chicago Medical School. 3rd 
ed. Pp. 113. Muncie, Ind.: Registry of 
Medical Technologists of American Society 
of Clinical Pathologists, 1953. Price, $3.00. 


Tus is a loose-leaf, paper bound manual de- 
signed for teachers and students of medical tech- 
nology. As such it is a unique combination of 
curriculum guide for the teacher and explanatory 
manual for the student. As the former, it repre- 
sents the result of the efforts of the Registry of 
Medical Technologists to standardize the train- 
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ing in this field. As such it is simply a record 
of the experience of a group of teachers (there 
are several contributors) who give their methods 
of presenting the course over a 52-week period. 
It should be consulted (though not necessarily 
followed) by every laboratory director who is 
engaged in training technicians. For the student 
it explains why the courses are given, gives ref- 
erences for textbook and collateral reading and 
even gives some fatherly advice on how the 
technician shall conduct himself. It should be 
available to teachers and students alike in all 
schools of medical technology. E. A 


NEW BOOKS 


Reserpine (Serpasil) and Other Alkaloids of 


Rauwolfia serpentina: Chemistry, Pharma- 
cology, and Clinical Applications. Edited 
by Roy Wa.Lpo MINER AND FReprick -F. 
YONKMAN. Ann. New York Acad. Sci., 
Vol. 59, Art. 1. Pp. 140; illustrated. New 
York Academy of Sciences, 1954. Price, 
$3.00. 
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Handbook for Diabetic Children. By ALFrep 


E. Fiscuer, M.D., and . L, 
HorstMann; Chief of the Children’s Dia- 
betic Clinic, and Instructor in Dietetics, 
School of Nursing, Mount Sinai Hospital, 
New York. Pp. 64. New York: Intercontin- 
ental Medical Book Corp., 1954. Price, 
$1.75. 


One is impressed upon reading this manual 
that the authors have an intimate understand- 
ing of the physical and psychological problems 
confronting the diabetic child. The important 
information which these patients and their parents 
should possess is printed in simple, straightfor- 
ward language. A valuable feature is the in- 
clusion of various dietary items dear to the hearts 
and tastes of children, such as lollipops, cookies, 
cola drinks, and others, in the food exchange 
lists. Although one may question the advisability 
of this, those familiar with the problem will ree- 
ognize its practicality. An excellent group of 
recipes is provided in the final chapter of this 
highly recommended manual for diabetic children. 


Cc. & 


THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES 


Published Monthly. Illustrated. 


Subscription price: 1 year $10.00; 2 years $18.00. 
(One year subscription to Canada, South and Central America, Philippines and Spain, 
$10.36; all other countries $11.14.) 


All foreign subscriptions payable in advance in United States dollars. 


Business Correspondence: Lea & Febiger, 600 S. Washington Sq., Philadelphia 6, Pa. 


NOTICE AND INSTRUCTIONS TO CONTRIBUTORS 


Manuscripts intended for publication in THe AMERICAN JOURNAL OF THE MEDICAL SCIENCES, 
and conespondence should be sent to the Editor: 
Dr. Ricuarp A. Kern, Temple University School of Medicine, Philadelphia 40, Pa. 


Articles are accepted for publication in THe AMERICAN JOURNAL OF THE MEDICAL SCIENCES 
exclusively, except in the case of subsequent publication in Society proceedings. 

Manuscripts should be typewritten on one side only, of good quality paper and should be 
double spaced with liberal margins. The author’s chief position and, when possible, the Depart- 
ment from which the work is produced should be indicated in the subtitle. 

ILLUSTRATIONS accompanying articles should be numbered and have typed captions bearing 
corresponding numbers. For identification they should also have the author’s name written on 
the margin or back. Line drawings and charts should be prepared with black India ink. Special 
arrangements can be made for printing color plates, elaborate tables or an excessive number 
of illustrations. 

The recommendations of the American Medical Association Style Book should be followed. 

REFERENCES should be numbered and at the end of the articles arranged alphabetically 
according to the name of the first author and should be complete, that is, author’s name, 
journal, volume, page and year (in Arabic numbers ). 

RETURN PostacE should accompany all manuscripts but will be returned to the author if the 
manuscript is accepted. 

100 Reprints will be supplied gratis. Covers will be omitted on all articles. Orders of 
additional reprints will be supplied in multiples of 100. An order form showing cost of reprints 
is sent with proof. Individual reprints can usually be obtained by writing directly to the author. 
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